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(54) OLEFINIC POLYMER AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain the subject polymer useful for molding large- 
sized containers, having high melt tension, excellent transparency, 
rigidity and impact resistance by (co)polymerizing an olefin 
comprising ethylene as an essential component in the presence of a 
specific catalyst and irradiating the polymer with radiation. 
CONSTITUTION: An olefin comprising ethylene as an essential 
component is (co)polymerized in the presence of (A) a preliminary 
polymerization catalyst obtained by preliminarily polymerizing an r~ 
olefin and a polyene compound such as 1 ,6-heptadiene with (i) a * U*f j 

catalytic compound of a transition metal compound and (ii) a 1 **|.| 

catalytic component of an organometallic compound containing a ~™ 
metal selected from group I to group III of the periodic table in an 
amount to give 0.01-2,000g of the olefin and the polyene compound 
based on lg of the component (i) and (B) a catalytic component of f 
an organometallic compound containing a metal selected from group f 
I to group III of the periodic table. Then the prepared polymer is ^ 
irradiated with radiation such as electron rays in the range of 
preferably 0.1-100 Mrad to give the objective polymer. 
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(57) [Abstract] 

[Constitution] [I] 



[Effect(s)] Olefin polymer which possesses high melt tension, 
an be produced. 



[I] [a] jf&fcgfcl 



[Claim(s)] 

[Claim 1] [I] [A] In organometallic compound catalyst compon 
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ent which includes metal which is chosen fiom transition metal 
compound catalyst component ,and [B] Periodic Table Group I 
to Group m, 

Prepolymerization being done olefin and polyene compound, at 
quantity of theaforementioned [A] transition metal conpound 
catalyst component per gram 0.01 to 2000g, 
prepolymerization catalyst which becomes and, 

[II] Under existing of organometallic conpound catalyst compo 
nent which includes metal being chosen fromthe Periodic Table 
Group I to Group HI, polymerization or copolymerization 
doing olefin which designates ethylene as theessential 
ingredient, radiation being irradiated by polymer which it 
acquires, theolefin polymer which designates that it becomes as 
feature. 

[Claim 2] [T| [A] In organometallic conpound catalyst compon 
ait which includes metal which is diosen fiom transition metal 
conpound catalyst component ,and [B] Periodic Table Group I 
to Group m, 

Prepolymerization being done olefin and polyene compound, at 
quantity of theaforementioned [A] transition metal conpound 
catalyst component per gram 0.01 to 2000g, 
prepolymerization catalyst which becomes and, 

[D] Undo- existing of organometallic conpound catalyst compo 
nent which includes metal being diosen fromthe Periodic Table 
Group I to Group IE, polymerization or copolymerization 
doing olefin where carbon number designates theolefin of 3 or 
greater as essential ingredient, radiation being irradiated by 
thepolymer which it acquires, olefin polymer which designates 
that it becomes asfeature. 

[Claim 3] Radiation dose olefin polymer which is stated in Clai 
m 1 or 2 which is a quantityof range of 0.1 to 100 Mrad as 
amount of absorbed radiation of aforementioned polymer. 

[Claim 4] [I] [A] In organometallic conpound catalyst compon 
ait which includes metal which is diosen from transition metal 
conpound catalyst component ,and [B] Periodic Table Group I 
to Group HI, 

Prepolymerization being done olefin and polyene conpound, at 
quantity of theaforementioned [A] transition metal conpound 
catalyst conponent per gram 0.01 to 2000g, 
prepolymerization catalyst which becomes and, 

[ff| Undo- existing of organometallic compound catalyst compo 
nent which includes metal which is chosenfrom Periodic Table 
Group I to Group m, polymerization or copolymerization 
doing olefin which designates ethyleneas essential ingredient, 
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Manu&cturing method of olefin polymer which designates that 
radiation is irradiatedto polymer which is acquired next ; 
feature. 



:as 



or 



[Claim 5] [I| [A] In organometallic compound catalyst compon 
ent which includes metal which is chosen from transition metal 
compound catalyst component ,and [B] Periodic Table Group I 
toGroupIH, F 

Prepolymerization being done olefin and polyene compound at 
quantity of theaforementioned [A] transition metal compound 
catalyst component per gram 0.0 1 to 2000g, 
prepolymerization catalyst which becomes and, 

[B] Under existing of organometallic compound catalyst compo 
nent which includes metal which is chosenfrom Periodic Table 
Group I to Group m, polymerization or copolymerization 
doing olefin where carbon number designatesthe olefin of 3 
greater as essential ingredient, 

Manufecturing method of olefin polymer which designates that 
radiation is irradiatedto polymer which is acquired next as 
feature. 

[Qaim 6] Radiation dose manuracturing method of olefin poly 
msr which is stated in Claim 4 or 5 which isa quantity of range 
01 U.l to lOOMrad as amount of absorbed radiation of 
aforementionedpolymer. 

[Description of the Invention] 
[0001] 

[Technological field of invention] This invention has high melt 
tension, large type container, it is something regarding 
theolefin polymer and its kind of manu&cturing method which 
rShoTete* 11 blOWm ° ,din8mSthod ^dthevaoiumforrrring 

[0002] 

(Technological background of invention] Olefin polymer which 
is represented in high density polyethylene, linear low density 
polyethylene and polypropylene etc, as it is superior in 
transparency, because it is superior in the stiffiiess and impact 
strength or other mechanical strength, forms in film etc from 
until recently, bythe injection rrolding method and extrusion 
molding method etc. 

[0003] By way as for this kind of olefin polymer, because gener 
ally melt tension (melt tension and MT)islow,itformsin 
large type container (Such as bottle) with for example blow 
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molding, it was difficult toform in inner liner etc of household 
appliance product with vacuum forming This way because 
there is restriction in regard to formation, it isdecided that also 
molded article which it can produce is limited, variouspossesses 
characteristic which is superior of feet that application islimited 
in spite is present state. 

[0004] In addition with inflation molding method polypropylen 
e etc when forming in film,because melt tension is low, 
drawdown occurs, there was a or other problem wherethe 
molding condition is limited. Because of this high pressure low 
density polyethylene etc was combined to polypropylene 
regarding theconventional inflation molding, stabilization of 
bubble at time of inflation molding was assuredby raising melt 
tension. But with this kind of method, there was a thing which 
causes thedecrease of film strength and transparency. 

[0005] Therefore if polypropylene and linear low density poly 
ethylene or other olefin polymer which possess high melt 
tensionappear, large type container (Such as bottle) because it 
becomes possible, to become possible,to form, to form in 
addition household appliance product and inner liner etc of 
for example refrigeratorwith vacuum forming method 
application of olefin polymer furthermore reaches pointwhere 
it is expanded depending upon blow molding method making use 
of thisolefin polymer. In addition making use of this when it 
forms in film with theinflaoon molding method, as stabilization 
of bubble can be assured, to raise the molding speed it is possible 
olefin polymer which possesses high melt tension. 

[0006] Because of this polypropylene , high density polyethyie 
ne or linear low density polyethylene or other olefin polymer 
which possess thehigh melt tension appearance is desired. 

[0007] These inventors, in order that as description above you 
answer to request/esearched with fact that olefin polymer 
which possesses high melt tensionis obtained as object As a 
result, in catalyst for olefin polymerization which consists of 
transition metal compound catalyst componentand 
organometallic compound catalyst component, olefin and 
polyene compound being done, prepolyrnerization 
underexisting of prepolvmerization catalyst and organometalUc 
compound catalyst component which become, polymerization 
or copolymerization doing theolefin which designates ethylene 
or carbon number 3 to 20 otolefin as essential ingredient, 
olefin polymerwhich is acquired, discovered fact that it 
possesses highmelt tension. Furthermore research was repeated 
on basis of this knowledge theplace, Aforementioned way under 
of prepolyrnerization catalyst and organometallic compound 
catalyst component existing of theethylene or polymerization 
or copolymerization doing carbon number 3 to 20 a-olefin 



^^S^^^ 1 ^^^^^^^ 1 ""^ ISTAcannot P5 
beheldhableforanydetnmentfromitsuse. WWW: http://www.intlscience.com Tel:800^30-5727) 



Sot, 



[0008] ^t^O^yi^fb^i^ 

[0009] 
[00 10] 

JLLLJ A] fc«fctf [B] jr 

HtflE [A] 98*flM:&4MUKj£# 1 g a y 0 0 1 ~ 2 



[00 1 1] *«WI=«**U7^>»«^(tottt* 
[ I ] [A] 3**B4bft«MUtiX5h fej:^ [ B ] i 

TOE [A] 3S£Kfc£«Mfttttt#i g S»Jo 01-2 
0 0 0 gOST?, *«***iT«c*^«M^jnttt. 



certain amount it irradiates radiationto polymer which is 
acquired when, Furthermore olefin polymer which possesses 
high melt tension was acquired,this kind of olefin polymer as it 
is superior in moldability at time of the inflation molding, large 
type container etc discovering feet that etc it can form withthe 
blow molding method and vacuum forming method etc, this 
invention reached to completion. 

[0008] 



[0009] 

[Objective of invention] As for this invention, as description ab 
ove considering to status, beingsorrtthing which you can do it 
designates that it offers olefin polymer andits manufecturing' 
method which possess high melt tension as objective. 

[0010] 

[Summary of invention] As for olefin polymer which relates to 
this invention, 

[I] [A] In organometallic compound catalyst component which 
includes metal which is chosen from transition metal compound 
catalyst component ,and [B] Periodic Table Group I to Group 
m, at quantity of aforementioned [A] transition metal 
compound catalyst component per gram 0.0 1 to2000g,the 
prepolymerizanon being done olefin and polyene compound, 
Fepolyrnerizatfon catalyst which becomes and, 

[H] Under existing of organometallic compound catalyst compo 
nent which includes metal which is chosenfiom Periodic Table 
Group I to Group m, polymerization or copolymerization 
doingolefin which designates oc-olefinof ethylene or carbon 
number 3 or greater as essential ingredient, radiation being 
irradiated bythe polymer which is acquired, it designates that it 
becomes as feature. 

[001 1] As for manufecturing method of olefin polymer which r 
elates to this invention, 

[I] [A] In organometallic compound catalyst component which 
includes metal which is chosen from transition metal compound 
catalyst component ,and [B] Periodic Table Group I to Group 
m, at quantity of aforementioned [A] transition metal 
compound catalyst component per gram 0.01 to 2000g, the 
prepolvmerization being done olefin and polyene compound 
prepolymenzation catalyst which becomes and 
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[II] Undo* existing of organometallic conpound catalyst conpo 
nent which includes metal which is chosenfrom Periodic Table 
Group I to Group m, polymerization or copolymerization 
doing olefin which designates oolefinof ethylene or carbon 
number 3 or greater as essential ingredient, it designates that 
itirradiates radiation to polymer which it acquires next as 
feature. 

[0012] With this invention, radiation dose, it is desirable to be 
a quantity of rangeof 0.1 to 1 OOMrad as amount of absorbed 
radiation of aforementioned polymer, olefin polymer of this 
kind of this invention has had high melt tension. In addition 
according to manufacturing method of olefin polymer of this 
invention olefin polymerwhich possesses high melt tension can 
be produced. 

[0013] 

[Concrete description of invention] You explain concretely bel 
ow, concerning olefin copolymer and its manufacturing method 
whichrelate to this invention. 

[0014] Furthermore regarding to this invention, " polymerizati 
on" with as for language whichis said, there are times when it is 
used in sense that alsocopolymerization is included not only a 
homopolymerization in addition " polymer " with asfor 
language which is said, there are times when it is used in thesense 
that also copolymer is contained not oily a horropolymer . 

[001 5] First when forming prepolymerization catalyst [I] which 
is used with this invention, you explainconcerning [A] 
transition metal conpound catalyst component which is used 
It can list conpound which includes transition rretal which is 
chosen fromthe Periodic Table Group IE to Group VIII as [A] 
transition metal compound catalyst component being used with 
this invention, conpound whichincludes transition metal of at 
least 1 kind which is chosen from Ti, theZr, Hf; Nb, Ta, Q and 
Visdesirable. 

[0016] As this kind of [A] transition metal conpound catalyst 
component concretely, you can list solid state titanium catalyst 
component whichincludes for example titanium and halogen. 
Furthermore concrete, as one example of this kind of solid state 
titanium catalyst component, titanium, the magnesium, 
halogen and according to need, you can list solid state titanium 
catalyst component [A-1] whichcontains kind of electron 
donor (a) which it mentions lata*. 

[00 1 7] Is manufactured these conpound by contacting this solid 
state titanium catalyst corrponent [A-1] making use of the for 
example titanium compound , magnesium conpound and 
according to need electron donor (a). 
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[0018] You can list titanium compound of for example quatem 
ary titanium compound or trivalent as titanium compound 
which isused for manufacturing solid state titanium catalyst 
component [A-1]. As quaternary titanium compound, you can 
list compound which is shown with thebelow-rnentioned General 
Formula. 

[0019]ri(OR)gX4- g 

In Formula, R is hydrocarbon group, X is halogen atom, is theO 
^A. As this kind of quaternary titanium compound 
concretely, when TiCfc, TiBr4 and theTib or other titanium 
tetrahalide ; Ti(0 CH3)Cb , Ti(0 Cl Hs)Cl3 , Ti(0 n- a 
I*)Cb,Ti(OC2H5)Br3 and Ti(0-iso-C4»)Br3 or other 
alkoxy titanium trihahde ; theTi(0 CH3)2 Cl2 , Ti(0 C2 Hs)2 
Cl2 ,Ti(On-C4H9)2Cl2 andH(OC2H5)2Br2 or other 
dialkoxy titanium dihalide ; Ti(0 CH3)3C1 , Ti(0 C2 H5)3C1 
theTi(0 n- a H9)3Q and Ti(0 C2 Hs)3Br or other trialkoxy 
titanium monohalide ; Ti(0 CH3)4 , Ti(0 Cl H5)4 , Ti(0 n- a 
H9)4 , Ti(0-iso- C4 H9)4 andthe Ti(0-2- ethylhexyl)4 or 
other tetra alkoxy titanium etc are illustrated, it is possible. 



[0020] Desirable ones are titanium tetrahalide among these esp 
ecially titanium tetrachloride isdesirable. It is possible to use 
these titanium compound with alone, combining 2 kinds or 
moreto use it is possible. Or diluting in hydrocarbon , and 
halogenaled hydrocarbon it is possible to use. 

[002 1 ] It can use titanium trichloride as titanium compound oft 
rivalent. As this kind of titanium trichloride, for example 
titanium tetrachloride, contacting with hydrogen and themetal 
magnesium , metal aluminum , metallic titanium or other metal 
or organomagnesium compound , organcKduminum compound 
and organozinc compound or other organometallic compound, 
reducing, it can use titanium trichloride which is acquired 
desirably. 

[0022] You can list magnesium compound which does not posse 
ss magnesium compound or reduction capabilitywhich possess 
reduction capability as magnesium compound which is used for 
rnaniifacturingthe solid state titanium catalyst component [A-1]. 

[0023] You can list organomagnesium compound which is displa 
yed with for examplebelow-mentioned General Formula as 
magnesium compound which possesses reduction capability. 

Xn MgR2-n 

When in Formula, n is 0<n<2, R is hydrogen orthe carbon nu 
mber 1 to 20 alkyl group and aryi group or cyanoalkyl group, 
n is 0, as for R ofthe 2 as for identical or different and X it is a 
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halogen. 

[0024] Concretely, dimethyl magnesium , diethyl magnesium , 
dipropyl magnesium , dibutyl magnesium , di amyl magnesium , 
the dihexyl magnesium, di decyl magnesium , octyl butyl 
magnesium and ethyl butyl magnesium or other dialkyi 
magnesium compound; ethyl magnesium chloride , propyl 
magnesium chloride , the butyl magnesium chloride , hexyi 
magnesium chloride and amyl magnesium chloride or other 
alkyi magnesium halide ; you can list butyl ethoxy magnesium , 
ethyl butoxy magnesium , the octyl butoxy magnesium or other 
alkyi magnesium alkoxide and in addition butyl magnesium 
hydride etc as organomagnesium compound which possesses 
thiskind of reduction capability. 



[0025] In addition concretely, magnesium chloride , magnesiu 
m bromide, magnesium iodide and magnesium fluoride or 
other magnesium halide ;the rrethoxy magnesium chloride , 
ethoxy magnesium chloride , isopropoxy magnesium chloride , 
butoxy magnesium chloride and octoxy magnesium chloride or 
other alkoxy magnesium halide ; phenoxy magnesium chloride 
and methyl phenoxy magnesium chloride or other allyloxy 
magnesium halide; ethoxy magnesium, isopropoxy 
magnesium, butoxy magnesium, n- octoxy magnesium and 
the 2- ethyl hexoxy magnesium or other alkoxy magnesium ; 
phenoxy magnesium and dimethyl phenoxy magnesium or 
other allyloxy magnesium ; you can list magnesium laurate and 
carbonate etc of magnesium stearate or other magnesium as 
magnesium compound which does not possess reduction 
capability. In addition it is possible also to use magnesium metal 
and magnesium hydride. 

[0026] Magnesium compound which does not possess these redu 
ction capability, may be compound whichwas induced from 
magnesium compound which possesses reduction capability 
which thedescription above is done or compound which was 
induced whenmanufkSuring catalyst component magnesium 
compound which does not possess reduction capability, is 
induced from magnesium compoundwhich possesses reduction 
capability, if magnesium corrpound which possesses for 
example reduction capability, itshould have contacted with 
corrpound which possesses polysiloxane compound , the 
halogen-cxmtaining silane compound , halogen-containing 
aluminum compound , ester , alcohol , halogen containing 
corrpound or OH group and theactive carbon-oxygen bond. 

[0027] Furthermore magnesium corrpound which does not poss 
ess magnesium corrpound or reduction capabilitywhich possess 
above-mentioned reduction capability, complex of 
organometallic corrpound , the for example aluminum , zinc , 
boron, beryllium, sodium and potassium or other othermetal 
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which it mentions later, may form heterocompound, or to be 
mixtureof other mete] compound is possible. Furthermore, it is 
possible to be a alone, above-mentioned compoundthe 2 kinds 
or more to combine magnesium compound is possible, in 
addition even whenusing with liquid state, with solid state to use 
it is possible. When magnesium compound is solid, it can make 
liquid state as electron donor (a) makinguse alcohols , 
carboxyhc acid, of aldehydes , amines and metal acid esters 
etcwhich it mentions later. 

[0028] Description above in addition to doing you can use man 
y magnesium compoundas magnesium compound which is used 
for manufacturing solid state titanium catalyst component [A- 
1]„ but it isdesirable to take shape of halogen-containing 
magnesium compound, finally in in solid state titanium 
catalyst component [A-l]which is acquired, when magnesium 
compound which therefore does not include thehalogen is used, 
in middle of manufacturing halogen containing compound and 
contact reaction it is desirable to do. 

[0029] And magnesium compound which does not possess redu 
ction capability is desirable amongthese, especially halogen- 
containing magnesium compound is desirable, furthermore 
magnesium chloride , the alkoxy magnesium chloride and 
allyloxy magnesium chloride are desirable among these. 

[0030] At time of manufacturing solid state titanium catalyst co 
mponent [A-1], it can use preferably electron donor (a). As 
this kind of electron donor (a), esters of alcohols , phenols , 
ketones, the aldehydes, carboxyhc acid, organic acid halide 
and organic acid or inorganic acid, ethers, diether.the acyl 
amides , acid anhydride and alkoxysilane or other oxygen 
containing electron donor ; you can list ammonia types , 
amines ,the nitriles , pyridine and isocyanates or other 
nitrogen-containing electron donor. 

[0031] More concrete, methanol, ethanol, propanol, butan 
ol , pentanol ,the hexanol , 2- ethylhexanol , octanol , 
dodecanol , octadecyl alcohol , oleyl alcohol , the benzyl 
alcohol, phenylethyl alcohol, cumyl alcohol , isopropyi 
alcohol , isopropyi benzyl alcohol or other carbon number 1 to 
1 8 alcohols and trichloro methanol andthe trichloroethanol 
and trichloro hexanol or other carbon number 1 to 18 halogen- 
containing alcohols ; It is possible to possess phenol , cresol , 
xylenol , ethyl phenol ,the propyl phenol , nonyi phenol , 
cumyl phenol and naphthol or other lower alkyi group carbon 
number 6 to 20 phenols ; acetone , methylethyi ketone , 
methyl isobutyl ketone, acetophenone , benzophenone and 
benzoquinone or other carbon number 3 to 15 ketones ; 
acetaldehyde, propionaldehyde , octyl aldehyde , 
benzaldehyde, tolualdehyde and naphthaldehyde or other 
carbon number 2 to 15 aldehydes ; methyl foimate , methyl 
acetate, ethyl acetate , vinyl acetate , propyl acetate , octyl 
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acetate, cycldiexyi acetate , ethyl propionate , methyl 
butyrate , ethyl valerate , methyl chloroacetate , ethyl 
dichloroacetate, methyl methacrylale , ethyl crotonate , 
ethyl cyclohexane carboxylate , methyl benzoate , ethyl' 
benzoate, propyl benzoate , benzyl benzoate , octyl benzoate , 
cyclohexyl benzoate , phenyl benzoate , benzyl benzoate , 
methyl toluate , ethyl toluate , amy! toluate , ethyl 
ethyibenzoate , methyl anisate , ethyi anisate , ethyl 
ethoxybenzoate ,y- butyrolactone , 6- valerolactone , 
coumarin phthalide and ethyl carbonate or other carbon 
number 2 to 18 organic acid esters; acetyl chloride , benzoyl 
chloride , toluoyi chloride and anisoyi chloride or other 
carbon number 2 to 15 acid halide ; methyl ether, ethyl ether, 
the isopropyl ether , butyl ether , amy! ether , 
tetrahydrofuran , anisol and diphenylether or other carbon 
number 2 to 20 ethers ;the acetic acid N, N- dirnethylarnido , 
benzoic acid N, N- diethyl amide and toluic acid N, N- 
dirnethylarnido or other acyi amides ; trimethyl amine , 
triethylamine , tributyi amine ,the tri benzylarnine and 
tetramethyl ethylenediamine or other amines ; acetonitrile , 
benzonitrile and tri nitrile or other nitriles ; the pyridine , 
methyipyridine , ethvipyridine and dimethyl pyridine or other 
pyridine ; it is possible toillustrate acetic anhydride , phthalic 
anhydride and benzoic anhydride or other acid anhydride etc. 



[0032] In addition you can list polybasic carboxyhc acid ester w 
hich possesses skeleton which isdisplayed with below-mentioned 
General Formula as organic acid ester, as desirableexample. 

[0033] 

[Chemical Formula 1] 



[0034] 
S, R 2 , R 5 . 



R 6 li*Sfc£>lMtS&£frli!f:g&(DJSfe 



[0034] (In Formula, as for Ri hydrocarbon group of substitute 
d or unsubstituted, as for the R2 , Rs and R6 hydrocarbon 
group of hydrogen or substituted or unsubstituted, asfor R3 and 
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R4, it is a charcoal hydrogen group of hydrogen or substituted 
or unsubsUtuted, theat least one of preferably is hydrocarbon 
group of substituted or unsubstituted. In addition R? and R* 
being connected mutually, it is possible to formthe ring structure 
substituent when hydrocarbon group Ri to R6 is substituted, 
including N, theO and S or other heteroatom, has for example 
C-0-C,OOOR,COOH,OH,the S03H, -C-N-C- and 
NH2 or other basis. ) Tnis kind of, as polybasic carboxyiic 
acid ester, concretely, you can list aliphatic polycarboxylic acid 
ester , the cycloahphatic polycarboxylic acid ester , aromatic 
polycarboxylic acid ester and heterocyclic ring polycarboxylic 
acid ester etc. 



[0 0 3 5] tfSUvRttfljiLTIi. TlH^Kn-? 
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[0035] As desirable embodiment, you can list n-butyl maleate 
methylmalonic aad diisobutyl, cyclohexene carboxyiic acid di 
n-hexyl the diethyl Nadate , diisopropyl tetrahydrophthalate 
diethyl phthalate, diisobutyl phthalate , di-n-butyi phthalale ' 
di-2-ethylhexyl phthalate andthe 3,4-furan dicarboxylic acid ' 
dibutyl etc. 

[0036] Especially, it is possible to illustrate phthalic acid esters 
as desirablepolybasic carboxyiic acid ester. Furthermore you 
can ust compound which is displayed with thebelow-rrentioned 
General Formula as polyether compound. 

[0037] 

[Chemical Formula 2] 



[0038] ntt2S n Sio©Mtfcij 
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[0038] (In Formula, n is integer of 2£i<10, Ri to R26 is 
foesubstituent which possesses element of at least 1 kind which 
is chosen fromthecarbon , hydrogen , oxygen , halogen , 
nitrogen, sulfur , the phosphorus and boron and silicon ' 
optional Ri to R26, preferably Ri to R2n cooperating, 
mayform ring other than benzene ring, atom other than carbon 
maybe included in main chain. ) As desirable embodimsnL it is 
possible to illustrate 2, 2- diisobutyi-1, 3- dimethoxy propane , 
toe 2- isopropyl-2- isopentyl-1, 3- dimethoxy propane , 2, 2- ' 
dicyclohexyl-1, 3- dimethoxy propane and 2, 2- bis 
(cyclohe^n^yl)-l,3-dimethoxypropane etc. 

[0039] As description above 2 kinds or more it can jointly use e 
lectron donor (a). Furthermore as for solid state titanium 
catalyst component [A-1 ] which is used with this invention 
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[0 0 4 4] (2) 7^i/0Afc^tSm«: (a 



(3) **fi(*t*«v^S/^Affl:*!fc<D»tt*lz % =5- 
«H**/\py>**4b*» % (a) 



[004 5] (4) 7^o>OA{b^ m^tt-S-tt (a 
*fctt*fcfi{*fc©g£fca\& % ??*2">2t4b£*© 



[0 0 4 6] (5) W**/VA(ttt % ?$>it£to. 
m*m& (a). ««l=J:ori»KI=lK4bK«iSK« 

vOA. **>©g#£;rif- [A-i] H(t«^*>*«WE 



when manufacturing, contacting, it is possible to manufacture 
theorganic and inorganic conpound etc which includes silicon , 
phosphorus and aluminum etc whichare used as description 
above in addition to conpound, as support compoundand 
reaction auxiliary agent etc. 

[0040] As this kind of support conpound, it can use AI2O3 , S 
i02, B203,theMgO, CaO, T1O2, ZhO, Sn02,BaO, ' 
theThO and styrene-di vinyl benzene polymer or other resin 
etc. Among these AI2O3 , Si02 and styrene-di vinyl benzene 
copolymer are desirable. 

[0041] Solid state titanium catalyst component [A-l] which is u 
sed with this invention, , contacting, ismanufactured titanium 
conpound, magnesium conpound and kind of preferably 
electron donor (a) which wereinscribed. 

[0042] Preparation method of solid state titanium catalyst com 
ponent [A-l] which uses these conpound is not something 
whichespeciallyis limited, several examples listing concerning 
when quaternary titanium conpound is used, you expresssimply 
below. 

[0043] (1) organometallic conpound and contact reaction doi 
ng solution which consists of magnesium conpound ,the 
electron donor (a) and hydrocarbon solvent, while after 
precipitating, or precipitatingthe solid, titanium conpound and 
contact reaction method which is done. 

[0044] (2) Complex which consists of magnesium conpound a 
nd electron donor (a) method whichthe titanium conpound 
after organometallic conpound and contact reaction contact 
reaction is done. 

(3) In contacted matter of inorganic support and organomagne 
sium conpound, method which titanium conpound thecontact 
reaction is done. In this case, beforehand halogen containing 
conpound, electron donor (a) and/or organometallic 
conpound and contact reaction it ispossible to do above- 
mentioned contacted matter. 

[0045] (4) Magnesium conpound and electron donor (a), dep 
ending upon in case method whichfiirtherrrore from blend of 
solution and inorganic or organic support which includethe 
hydrocarbon solvent, obtains inorganic or organic support 
where magnesium conpound is borne, titanium 
compoundcontacts next 

[0046] (5) Magnesium conpound, titanium compound and el 
ectron donor (a), depending upon in case themethod which 
obtains [A-l ] solid state titanium catalyst corrponent where 
magnesium and titanium areborne furthermore by contact with 
solution and inorganic or organic support whichinclude 
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hydrocarbon solvent. 

[0047] (6) Organomagnesium compound of liquid state halogen 
-containing titanium compound and contact reaction method 
which isdone. 

(7) Organomagnesium compound of liquid state after halogen c 
attaining compound and contact reaction, titanium compound 
tnemethod which contacts. 

[0048] (8) Alkoxy group<ontaining magnesium compound hal 
ogen-containing titanium compound and contact reaction 
method which is done. 

(9) Complex which consists of alkoxy group<ontaining magne 
sium compound and electron dona (a) titanium compound and 
tnecontact reaction method which is done. 

[0049] (10) Complex which consists of alkoxy group-containin 
g magnesium compound and electron donor (a) after 
organometallic compounded contact titanium compound and 
contact reaction method which is done. 

(1 1) With optional order it contacts with magnesium compound 
and electron dona (a) andthe titanium compound and method 
which reacts. This reaction pretreatment may do each 
component with electron donor (a) and/or organometallic 
compound and thehalogen^xrataining silicon compound or 
other reaction auxiliary agent. 

[0050] (12) Reacting with magnesium compound and liquid stat 
e titanium compound of liquid state which does notpossess 
reduction capability, under existing of according to need 
electron donor (a), method whichprecipitates magnesium * 
titanium composite of solid state. 

[0051](13) In reaction product which is acquired with (12) ti 
tanium compound furthermore themethod which reacts. 

(14) (11) Or in reaction product which is acquired with (12) el 
ectron donor (a) and titanium compouna^urthermore method ' 
which reacts. 

[0052] (15) Magnesium compound and titanium compound and 
according to need electron donor (a), powder fragment doing, 
solid state substancewhich it acquires, method which is treated 
witii any of the halogen , halogen compound and aromatic 
hydrocarbon. Furthermore regarding to this method, only 
magnesium compound, or thecomplex which consists of 
magnesium compound and electron donor (a) , or may include 
thestep which magnesium compound and titanium compound 
powder fragment is done. In addition after powder fragment 
Fetreatment it does with reaction auxiliary agent, ispossible to 
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treat next with halogen etc. As reaction auxiliary agent, you 
can list organometallic compound or halogen-containing 
silicon compound etc. 

[0053] ( 1 6) Powder fragment after doing magnesium compound, 
titanium compound and contact * themethod which reacts. In ' 
this case, at time of powder fragment at time of and/or 
contact* reaction making use of electron donor (a) and 
reaction auxiliary agent it is good. 

[0054] (17) Compound which is acquired with above-mentioned 
(1 1) to (16) themethod which is treated with halogen or 
halogenated compound or aromatic hydrocarbon. 

(18) Contact reaction product of metal oxide , organic magnesi 
urn and halogen containing compound, method whichcontacts 
with titanium compound and according to need electron donor 
(a). 

[0055] (19) Magnesium salt of organic acid, alkoxymagnesiu 
m and aryioxy magnesium or other magnesium compound, 
method whichreacts with titanium compound and/or halogen- 
containing hydrocarbon and according to need electron donor 
(a). 

[0056] (20) Method which contacts with magnesium compoun 
d and hydrocarbon solution and titanium compound and/or 
electron donor (a)which alkoxy titanium includes at least In 
this case, according to need and halogen-containing silicon 
compound or other halogen containing compound furthermore 
it is possible tocontact. 

[0057] (2 1 ) Reacting with magnesium compound and organome 
tallic compound of liquid state state which does notpossess 
reduction capability, precipitating magnesium * metal 
(aluminum) composite of solid state, next thetitanium 
compound and according to need electron donor (a) method 
whichreacts. 

[0058] Manufacturing this kind of solid state titanium catalyst c 
omponent [A-1 ], is done usually with thetemperature of - 70 
°C to 200 °C and preferably - 50 °C to 150 °C. solid state 
titanium catalyst component [A-1] which is acquired in this way, 
contains titanium , the magnesium , halogen and preferably 
electron donor (a). 

[0059] In this solid state titanium catalyst component [A-1], h 
alogen / titanium (atomic ratio), is 2 to 200 and preferably 4 to 
90, as for the magnesium / titanium (atomic ratio), it is desirable 
to be a 1 to 100 and a preferably 2 to 50. 

[0060] In addition as for preferably electron donor (a), usually, 
electron donor (a)/ titanium (mole ratio), iscontained at ratio 
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of 0.01 to 100 and preferably 0.05 to 50. Concerning 
preparation method of this kind of solid state titanium catalyst 
component [A-1], details are stated inthe kind of disclosure 
which is illustrated below for example . 

[0061] Japan Examined Patent Publication Sho 46-34092 num 
ber, Japan Examined Patent Publication Sho 5 3- 46799 
number, Japan Examined Patent Publication Sho 60-3323 
number, Japan Examined Patent Publication Sho 6 3- 54289 
number, Japan Unexamined Patent Publication Hei 1-261404 
number, Japan Unexamined Patent Publication Hei 1-261407 
number, Japan Examined Patent Publication Sho 47-4 1 676 
number, Japan Examined Patent Publication Sho 47-46269 
number, Japan Examined Patent Publication Sho 48-1 9794 
number, Japan Unexamined Patent Publication Showa 60- 
262803 number, Japan Unexamined Patent Publication Showa 
59-147004 number, Japan Unexamined Patent Publication 
Showa 59-14991 1 number, Japan Unexamined Patent 
Publication Hei 1-201308 number, Japan Unexamined Patent 
Publication Showa 6 1- 15121 1 number, Japan Unexamined 
Patent Publication Showa 5 3- 58495 number, Japan 
Unexamined Patent Publication Showa 5 3- 87990 number, 
Japan Unexamined Patent Publication Showa 59-206413 
number, Japan Unexamined Patent Publication Showa 58- 
206613 number, Japan Unexamined Patent Publication Showa 
58-125706 number, Japan Unexamined Patent Publication 
Showa 6 3- 68606 number, Japan Unexamined Patent 
Publication Showa 6 3- 69806 number, Japan Unexamined 
Patent Publication Showa 60-81210 number, Japan 
Unexamined Patent Publication Showa 6 1-40306 number, 
Japan Unexamined Patent Publication Showa 5 1- 281 1 89 
number, Japan Unexamined Patent Publication Showa 50- 
126590 number, Japan Unexamined Patent Publication Showa 

5 1- 92885 number, Japan Examined Patent Publication Sho 

57- 45244 number, Japan Examined Patent Publication Sho 57- 
26613 number, Japan Examined Patent Publication Sho 6 1- 
5483 number, Japan Unexamined Patent Publication Showa 56- 
8 1 1 number, Japan Examined Patent Publication Sho 60- 
37804 number, Japan Examined Patent Publication Sho 59- 
50246 number, Japan Unexamined Patent Publication Showa 

58- 83006 number, Japan Unexamined Patent Publication 
Showa 48-16986 number, Japan Unexamined Patent 
Publication Showa 49-65999 number, Japan Unexamined 
Patent Publication Showa 49-86482 number, Japan Examined 
Patent Publication Sho 56-39767 number, Japan Examined 
Patent Publication Sho 56-32322 number, Japan Unexamined 
Patent Publication Showa 55-29591 number, Japan 
Unexamined Patent Publication Showa 5 3- 146292 number, 
Japan Unexamined Patent Publication Showa 57-63 310 
number, Japan Unexamined Patent Publication Showa 57-63 

3 1 1 number, Japan Unexamined Patent Publication Showa 57- 
63 3 1 2 number, Japan Unexamined Patent Publication Showa 

6 2- 273206 number, Japan Unexamined Patent Publication 
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Showa 6 3- 69804 number, Japan Unexamined Patent 
Publication Showa 61-21109 number, Japan Unexamined 
Patent Publication Showa 6 3- 264607 number, Japan 
Unexamined Patent Publication Showa 60-23404 number, 
Japan Unexamined Patent Publication Showa 60-44507 number, 
Japan Unexamined Patent Publication Showa 60-158204 
number, Japan Unexamined Patent Publication Showa 6 1- 
55104 number, Japan Unexamined Patent Publication Showa 2- 
28201 number, Japan Unexamined Patent Publication Showa 58- 
1 962 1 0 number, Japan Unexamined Patent Publication Showa 
6 4- 54005 number, Japan Unexamined Patent Publication 
Showa 59-149905 number, Japan Unexamined Patent 
Publication Showa 6 1- 145206 number, Japan Unexamined 
Patent Publication Showa 6 3- 302 number, Japan Unexamined 
Patent Publication Showa 6 3- 225605 number, Japan 
Unexamined Patent Publication Showa 6 4- 69610 nunfcer, 
Japan Unexamined Patent Publication Hei 1- 168707 number, 
Japan Unexamined Patent Publication Showa 6 2- 104810 
number, Japan Unexamined Patent Publication Showa 6 2- 
1048 1 1 number, Japan Unexamined Patent Publication Showa 6 
2-104812 number and Japan Unexamined Patent Publication 
Showa 6 2- 104813 number etc. 

[0062] You explained concerning or more catalyst component 
[A-1 ], concerning examplewhich uses titanium compound, but 
with this invention replacing titanium to thezirconium , 
hafnium, vanadium, niobium, tantalum or chromium in 
theabove-mentioned titanium compound as catalyst component 
[A-1 ], it is possible also to illustrate. 

[0063] With this invention, it is possible also to use [A-2] titan 
ium trichloride-based catalyst component of prior public 
knowledges other one example of solid state titanium catalyst 
conponent which is listed as [A] transition metal compound 
catalyst conponent. 

[0064] [A-2] As titanium trichloride-based catalyst conponent, 
it is possible to illustrate titanium trichloride which ismentioned 
earlier. In addition this kind of titanium trichloride, can with 
aforementioned electron donor (a) and/or quaternary titanium 
compound, orthese and also use after contacting. 

[0065] Concerning preparation method of this kind of [A-2] ti 
tanium trichloride-based catalyst component, details are statedin 
kind of disclosure which is illustrated below for example . 
Japan Unexamined Patent Publication Showa 6 3- 17274 
number, Japan Unexamined Patent Publication Showa 6 4- 
38409 number, Japan Unexamined Patent Publication Showa 
56-34711 number, Japan Unexamined Patent Publication 
Showa 6 1- 287904 number, Japan Unexamined Patent 
Publication Showa 6 3- 75007 number, Japan Unexamined 
Patent Publication Showa 6 3- 8 3 1 06 nuntoer, Japan 
Unexamined Patent Publication Showa 59-13630 number, 
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Japan Unexamined Patent Publication Showa 6 3- 108008 
number, Japan Unexamined Patent Publication Showa 6 3- 
27508 number, Japan Unexamined Patent Publication Showa 
57-70 1 10 number, Japan Unexamined Patent Publication 
Showa 58-219207 number, Japan Unexamined Patent 
Publication Hei 1- 144405 number, Japan Unexamined Patent 
Publication Hei 1-29201 1 number and Japan Unexamined 
. Patent Publication Hei 1-292011 number eta 

[0066] [A-2] As titanium trichloride-based catalyst component, 
you can list titanium trichloride concretely. As this titanium 
trichloride, for example titanium tetrachloride, contacting with 
hydrogen and metal magnesium , the metal aluminum , metallic 
titanium or other metal or organomagnesium compound , 
organo-aluminum compound and organozinc compound or 
other organometallic compound, reducing, itcan use titanium 
trichloride which is acquired desirably. In addition this kind of 
titanium trichloride, with titanium compound of 
aforementionedcan electron donor (a) and/or tetravalent, or 
these and also use after contacting 

[0067] Furthermore with this invention, it is possible also to use 
[A-3] metallocene compound,^ [A] transition metal 
compound catalyst component. As [A-3] metallocene 
compound concretely, you can list compound which is shown 
withthe below-mentioned General Formula 

[0068] ML x 

It is possible to illustrate for example cyclopentadienyl group , 
methyl cyclopentadienyl group , dimethyl cyclopentadienyl 
group , the trimethyl cyclopentadienyl group , tetramethyl 
cyclopentadienyl group , pentamethyl cyclopentadienyl group , 
ethyl cyclopentadienyl group , methyiethyl cyclopentadienyl 
group , propyl cyclopentadienyl group , the methylpropyl 
cyclopentadienyl group , butyl cyclopentadienyl group , 
methyl butyl cyclopentadienyl group , hexyl cyclopentadienyl 
group or other alkyi substituted cyclopentadienyl group or 
indenyl group , 4,5,6,7- tetrahydroindenyl group and fluorenyl 
group etc asthe ligand which possesses [Inside of Formula, As 
for M Zr, Ti, Iff, It is a transition metal which is chosen from 
group which consists of theV, Nb, Ta and Cr, L is ligandwhich 
coordination is done in transition metal, L of at least one is 
theligand which possesses cyclopentadienyl skeleton, L other 
than ligand whichpossesses cyclopentadienyl skeleton, carbon 
number 1 to 12 hydrocarbon group , alkoxy group , aryloxy 
group, trialkyi silyl group andthe S03R group (However as 
for R halogen or other optionally substituted carbon number 1 
to 8 hydrocarbon group ), is halogen atom or hydrogen atom, x 
is atomic valency of transition metal. ] cyclopentadienyl 
skeleton. As for these groups, optionally substitutable with 
such as halogen atom and trialkyi silyl group . 
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[0069] In ligand which coordination is done, alkyl substituted c 
yclopentadienyl group especially isdesirable in these transition 
metal. When 2 or more it includes group where compound 
which isdisplayed with above-mentioned General Formula [I] has 
cyclopentadienyi skeleton, groupwhich possesses 
cyclopentadienyl skeleton of 2 among those may be connected, 
through ethylene, propylene or other alkyiene group , 
isopropyiidene , biphenyi methylene or other substituted 
alkyiene group , silyiene group or dimethyl silyiene group , the 
biphenyi silyiene group and methylphenyi silyiene group or 
other substituted silyiene group etc. 

[0070] As description below you can list thing concretely as liga 
nd Lother than ligand which possesses cyclopentadienyl 
skeleton. As carbon number 1 to 12 hydrocarbon group, You 
can list alkyl group , cycloalkyl group , aryl group and 
aralkyl group etc, the more concretely, methyl group , ethyl 
group , propyl group , isopropyl group andthe butyl group 
etc are illustrated as alkyl group, cyclopentyi group and 
cyclohexyi group etc are illustrated as cycloalkyl group, 
phenyl group and tolyl group etc areillustrated as aryl group, 
benzyl group and neophyl group etc are illustratedas aralkyl 
group. 

[0071] In addition methoxy group, ethoxy group and butox 
y group etc are illustrated asthe alkoxy group, phenoxy group 
etc is illustrated as aryloxy group, fluorine , the chlorine , 
bromine and iodine etc are illustrated as halogen. 

[0072] p- toluene sulfonate group, methane sulfonate group a 
nd trifluoromethane sulfonate group etc are illustrated as 
ligandwhich is displayed with S03 R. [A-3] metallocene 
compound which includes ligand which possesses this kind 
ofcyclopentadienyl skeleton, when atomic valency of for 
example transition metal is 4, is shownmore concretely with 
below-mentioned formula 

[0073]R2kR3lR4mR5nM 

With (In Formula, M is above-mentioned transition metal, R2 
is thegroup (ligand) which possesses cyclopentadienyl skeleton, 
R3andR4andR5arethegroup, alkyl group, cycloalkyl group , 
aryl group, aralkyl group , alkoxy group, the aryloxy group, 
trialkyi silyl group , SO3R group and halogen atom or 
hydrogen atom which possess Qdopentadienyi skeletal, thek 
isintegerof 1 ormore, isk + l + m+n=4. ) this invention it 
can use metallocene compound which is a group (ligand) where 
theinside at least two namely R2 and R3 of R2 , R3 and R4 and 
R5has cyclopentadienyl skeletal in above-irentioned General 
Formula, desirably, group which possesses these 
cyclopentadienyl skeleton may be connected through 
theethyiene, propylene or other alkyiene group , 
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isopropyiidene, biphenyi methylene or other substituted 
alkylene group , silyiene group or dimethyl silyiene , the 
biphenyi silyiene and methytphenyl silyiene group or other 
substituted silyiene group etc. In addition R.4 and R5 is group , 
alkyl group , cycloalkyl group , aryi group ,the aralkyl group ,' 
alkoxy group , aryloxy group , trialkyl silyl group , S03 R and 
halogen atom or hydrogen atomwhich possess cyclopentadienyl 
skeleton. 
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[0074] Below, concrete compound is illustrated concerning tran 
sition metal compound where Ms zirconium bis (indenyl) 
zirconium dichloride , bis (indenyl) zirconium dibromide , bis 
(indenyl) zirconium bis (p- toluene sulfonate), bis (4,5,6,7- 
tetrahydroindenyl) zirconium dichloride , bis (fluorenyi)' 
zirconium dichloride , ethylene bis (indenyl) zirconium 
dichloride, ethylene bis (indenyl) zirconium dibromide, 
ethylene bis (indenyl) dimethyl zirconium , ethylene bis ' 
(indenyl) diphenyl zirconium , ethylene bis (indenyl) methyl 
zirconium monochloride , ethylene bis (indenyl) zirconium bis 
(methane sulfonate), ethylene bis (indenyl) zirconium bis (p- 
toluene sulfonate), ethylene bis (indenyl) zirconium bis 
(trifluoromethane sulfonate), ethylene bis (4,5,6,7- 
tetrahydroindenyl) zirconium dichloride , isopropyiidene 
(cyclopentadienyl- fluorenyi) zirconium dichloride , 
isopropyiidene (cyclopentadienyl- methyl cyclopentadienyl) 
zirconium dichloride , dimethyl silyiene bis (cyclopentadienyl) 
zirconium dichloride , dimethyl silyiene bis (methyl 
cyclopentadienyl) zirconium dichloride, dimethyl silyiene bis 
(dimethyl cyclopentadienyl) zirconium dichloride , dimethyl 
silyiene bis (trimethyi cyclopentadienyl) zirconium dichloride 
dimethyl silyiene bis (indenyl) zirconium dichloride , dimethyl 
silyiene bis (indenyl) zirconium bis (trifluoromethane sulfonate) 
dimethyl silyiene bis (4,5,6,7- tetrahydroindenyl) zirconium 
dichloride, dimethyl silyiene (cyclopentadienyl- fluorenyi) 
zirconium dichloride , biphenyi silyiene bis (indenyl) zirconium 
dichloride, methylphenyl silyiene bis (indenyl) zirconium 
dichloride, bis (cyclopentadienyl) zirconium dichloride, bis 
(cyclopentadienyl) zirconium dibromide, bis 
(cyclopentadienyl) methyl zirconium monochloride , bis 
(cyclopentadienyl) ethyl zirconium monochloride , bis 
(cyclopentadienyl) cyclohexyl zirconium monochloride , bis 
(cyclopentadienyl) phenyl zirconium monochloride , bis 
(cyclopentadienyl) benzyl zirconium monochloride , bis 
(cyclopentadienyl) zirconium monochloride mono hydride , bis 
(cyclopentadienyl) methyl zirconium mono hydride , bis 
(cyclopentadienyl) dimethyl zirconium , bis (cyclopentadienyl) 
diphenyl zirconium , bis (cyclopentadienyl) dibenzyl zirconium , 
bis (cyclopentadienyl) zirconium methoxy chloride , bis 
(cyclopentadienyl) zirconium ethoxy chloride , bis 
(cyclopentadienyl) zirconium bis (methane sulfonate), bis 
(cyclopentadienyl) zirconium bis (p- toluene sulfonate), bis 
(cyclopentadienyl) zirconium bis (trifluoromethane sulfonate), 
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a^^y^DtjK, ex (^□^^vizjw 

-^A. ex *?x-no y^^yjbyji, 

3-0A % ex (v^PK^vizW yj^z^A 
*Mrv>7P»Jh\ ex (v^pk^^x-zi,) i/ju 
^x^Ax Hr*>2 a ij K\ ex (^D^^yl- 
v;m-^Aex (>$>x;u^h) , ex (v 
£p^>*vxx;u) v;uzix^Aex (p-K;ux>x 
**M-H . ex (^n/<>$yizjH vjUzjzl^ 
A ex (h'J7^n>^>x;U/1-x±h) . ex 
yUv^P'O* vxx;u) v^azOAi/^o<j K„ tf 

□ UK. ex (i/^^H/^pK^^xxju) 5?n, a 
-OAi^a'jK, ex (v>^;u*>>7PK>$ 
vxx;u) i;;uaxOAex ( hU7;u^D>$>x;u 
7fv*-M . ex (x^;uv^7 pk>5? >xx;u) 
-Oiv^a'jK, ex (>^;ux^^v^p/<>5rv 
xx;u) ^z^Av^D'j h\ ex (?pe;u*>£ 
P'<>$vxx;u) vJUzix^Av^P'J h\ ex (* 

□ UK. ex (7fjby?aK>^;xzjW 
^Av?p«jh\ ex (>^;u^;ui/^p/<>5ri;x 
x;u) ^UaxOAv^PU h\ ex O^U^Ui/ 
5pk>^;iz^) ^uzix^Aex (>*>x;i,* 
±h) , ex ( h n/^^yizjn 
3-^p>jK, ex (f S7>f;^p^ 

vxx;u) y^z^Av^a'j h\ ex (K>£/^ 
iby?Q^»ylz;H y^zO^P'JK, e 
X ("^>;Uv£ P^>$ vxx;u) ^ 3 20Ay^ 
P'JK. ex (h'J^^lv'J^D^^yiz^ 
) v;Uzix^A^P'J K 0 

[0 0 7 5] fcfc^tlE^lzfcUT. 5/$rP'<>$r5?x 

««*1.2.3-fcJ:t;i t 2 f 4-««Wt^t? 0 Jfc^Pt^ 
. :^Ufcif<D7;U*;ugli. n-. i-. sec-, tert-fcif 



[0076] *fc±Ea>cfc5*i>;u=i»^b^izfc 

A. x^-X ^>^^fcli<7PAIzg^fc{b^^ 

[0077] -*ib<D{b^«3iimar*fflurt<fc^L. 

^lMi/\py>{b9Hb*^lz#^LTfflUrtcfcL\ * 
«B^T*li. >*PirXb£1$J [A-3] tLT, QitXDSm 



bis (methyl cyclopentadienyl) zirconium dichloride , bis 
(dimethyl cyclopentadienyl) zirconium dichloride , bis 
(dimethyl cyclopentadienyl) zirconium ethoxy chloride , bis 
(dimethyl cyclopentadienyl) zirconium bis (trifluoiomethane 
sulfonate), bis (ethyl cyclopentadienyl) zirconium dichloride , 
bis (methylethyl cyclopentadienyl) zirconium dichloride , bis ' 
(propyl cyclopentadien^ bis 
(methylpropyl cyclopentadienyl) zirconium didiloride, bis 
(butyl cyclopentadienyl) zirconium didiloride , bis (methyl 
butyl cyclopentadienyl) zirconium dichloride , bis (methyl butyl 
cyclopentadienyl) zirconium bis (methane sulfonate), bis 
(trimethyl cyclopentadienyl) zirconium dichloride , bis 
(tetramethyi cyclopentadienyl) zirconium dichloride , bis 
(pentamethyi cyclopentadienyl) zirconium didiloride , bis 
(hexyl cyclopentadienyl) zirconium dichloride and bis 
(trimethyisilyl cyclopentadienyl) zirconium dichloride . 



[0075] Furthermore as for disubstituted compound of cyclopen 
tadienyi ring including 1 , 2- and thel , 3- substituted compound, 
as for trisubstituted compound it includes 1,2, 3- and 1,2, 4- 
substituted compound at thetime of above-mentioned 
illustrating. In addition propyl and butyl or other alkyl group, 
include n- , i- , the s- and t- or other isomer. 

[0076] In addition substitution also to use compound which is o 
btained it ispossible zirconium, to titanium , hafnium , 
vanadium , niobium , the tantalum or chromium as description 
above in zirconium compound. 

[0077] ft is possible to use these conpound with alone it is possi 
ble to useand, combining 2 kinds or more, fa addition diluting 
in hydrocarbon or halogenated hydrocarbon, it is possible to use. 
With this invention, metal atom of center is zirconium as 
metallocene compound [A-3], itcan use zirconocene conpound 
which possesses ligand which includes cyclopentadienyl 
skeletonof at least two desirably. 
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[0078] Mott [A . 3] tta^ittoomx 
«OTB***iTU* 0 ttgf}B363-61010%. ^B363-152 

64-6003%, *$Bfi¥l-95110%. tfij* 3 -62806%. &m 
1-259004-%. *#§flBB64-45406%, f#§§BS60-1 06808% * 

mG0-i379ii^ mnes8-i930Q«. *#b]bs6o-35oo6% 

? »MW60-35p07#, *#BSBB61 -296008%, ftft4>«63- 
501369%. ft§flBB61-221207%, *$§f)8362-121707% ft 
§§8363-66206%. ft|?8¥2-22307%, ftB|j¥2-173110% 
mWMOMIO*. MfM 29003%. M|¥1-*1MM 
f#Bfl¥3-66710%, *$(JfjB33-70710%, 4$BR71-2072 
48%. #§§8363-222177%, *#ggB363-222178%. ftgfjBB 
63-222179%. ®§B¥1-12407%, ®§8¥1-301704% ft 
($¥1-319489%, ftg{}¥3-74412%, ftB8BB6 1-264010% 
, ftH?1 -275609%. ^gBB363-251405%. ftg?]BB64-74 
202%. ftBm-41303%. ft&8¥2-131488%, ®M¥3- 
56508%. ftij¥3-70708%, ft|Sj¥3-70709%fc f . 



[0 0 7 9] Sfc±SE<&j;5fc [A-3] 



[0078] Concerning preparation method of this kind of [A-3] m 
etallocene compound, details are statedin disclosure which is 
illustrated below for example . Japan Unexamined Patent 
Publication Showa 6 3- 61010 number, Japan Unexamined 
Patent Publication Showa 63-1 52608 number, Japan 
Unexamined Patent Publication Showa 6 3- 264606 number 
Japan Unexamined Patent Publication Showa 6 3- 280703 ' 
number, Japan Unexamined Patent Publication Showa 6 4- 
6003 number, Japan Unexamined Patent Publication Hei 1-95 
1 1 0 number, Japan Unexamined Patent Publication Hei 3- 
62806 number, Japan Unexamined Patent Publication Hei 1- 
259004 number, Japan Unexamined Patent Publication Showa 
6 4- 45406 number, Japan Unexamined Patent Publication 
Showa 60-106808 number, Japan Unexamined Patent 
Publication Showa 60-13791 1 number, Japan Unexamined 
Patent Publication Showa 58-19309 number, Japan 
Unexamined Patent Publication Showa 60-35006 number 
Japan Unexamined Patent Publication Showa 60-35007 number 
Japan Unexamined Patent Publication Showa 6 1 - 296008 
number, Patent public Table 6 3- 501369 number, Japan 
Unexamined Patent Publication Showa 6 1-221207 number 
Japan Unexamined Patent Publication Showa 6 2- 12 1 707 ' 
number, Japan Unexamined Patent Publication Showa 6 3- 
66206 number, Japan Unexamined Patent Publication Hei 2- 
22307 number, Japan Unexamined Patent Publication Hei 2- 
17 3110 number, Japan Unexamined Patent Publication Hei 2- 
302410 number, Japan Unexamined Patent Publication Hei 1- 

oTaJS nUm ? er ' Japan Unexamined Publication Hei 1- 
210404 number, Japan Unexamined Patent Publication Hei 3- 

66710 number, Japan Unexamined Patent Publication Showa 3- 
707 1 0 number, Japan Unexamined Patent Publication Hei 1- 
J 0 7 2 if " u ™ ber > Japan Unexamined Patent Publication Showa 
0 3- 222177 number, Japan Unexamined Patent Publication 
Showa 6 3- 2221 78 number, Japan Unexamined Patent 
PubUcationShowa6 3-222179 number, Japan Unexamined 
Patent Publication Hei 1- 12407 number, Japan Unexamined 
Patent Publication Hei 1-301704 number, Japan Unexamined 
Patent Publication Hei 1-31 9489 number, Japan Unexamined 
Patent Publication Hei 3- 74412 number, Japan Unexamined 
Patent Publication Showa 6 1-264010 number Japan 
Unexamined Patent Publication Hei 1-275609 number, Japan 
Unexamined Patent Publication Showa 6 3- 251405 number 
Japan Unexamined Patent Publication Showa 6 4- 74202 ' 
number, Japan Unexamined Patent Publication Hei 2-41303 
number, Japan Unexamined Patent Publication Hei 2- 1 3 1 
488 number, Japan Unexamined Patent Publication Hei 3- 
56508 number, Japan Unexamined Patent Publication Hei 3- 
70708 number and Japan Unexamined Patent Publication Hei 
3- 70709 number etc. 

[0079] In addition as description above [A-3] metallocene com 
pound can also use, contactingwith particle support compound, 
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mi^^ttvzz. £<*<t£«jt lti*. sio 2 . a 

l 2 0 3 .; B 2 0 3 . MgO, Zr0 2 . CaO, Ti0 2 . 2nO 
. Sn0 2 . BaO. ThOfci:a>Jflt&e«;<t:#«!L tf'Jx 
?KU^atfL/X *'J4->*;u 

[0 0 8 0]^ c#i6oi§ftfl:^*tt % -am±js§^^, 

■tfTffl l ^ ZHb£D5*>, Si0 2 . Al, 

[b] ssBttgmiet~mni^bSi^^ 



[008 1] CO.fc^'SWai^b^ttJI^ [B] 

tLXlt. tzkKlS [B-l] *r&7/us^0A<b£&, m 

[0 0 8 2] COJoS [B-1] &&7)l>S.-'51*{f£to 
Ra„AlX 3 ^ 

tt/\ay>$fc(j^-e^y x ni*i~3-efe.5. ) ± 

E-«5CKfclvC, R a l*j£3§8n ~1 2a>BHb*£tg| 

^*<>/ug. K'j;uSftif-c*ifc^ 0 za>«fc 

©.fcdfcib^&Am^tiSo I 

[0 0 8 3] K';>^U7;U5-0A, h'jx^;U7;i, 
:F/U7/U5^A. MJ:*^/U7/U5xOA. MJ2- 
-0A„ 

[0 0 8 4] -<Vyiy-)l7^Z-^L.Ut'<D7J^- 

*/U7/U5^?A:?0 5 K£if©v7;U*VU7;U = ^ 
A/V5-f K. 

[0 0 8 5] ^^UTVUSx^A-bX^DU K, x* 



bearing in support. As support compound, S1O2 AJ2O3 
B203, MgO, Zr02,the CaO, T1O2, ZnO, Sn02,Ba6, 
ThO or other inorganic support compound , the polyethylene', 
polypropylene, poly 1-butene, poly 4- methyl- 1 - pentene 
and styrene- divinyl benzene copolymer or other resin can be 
used. 

[0080] These support compound can also use, 2 kinds or more 
combining Among these, it can use S1O2 , AI2O3 and MgO 
desirably. Next, you explain concerning organometallic 
compound catalyst component which includes metal whichis 
chosen from [B] Periodic Table Group I to Group III which is 
used with this invention. 

[0081] As this kind of organometallic compound catalyst comp 
onent [B], complexed alkyl compound of for example [B-l] 
organo-aluminum compound, Group I metal and aluminumand 
organometallic compound etc of Group II metal can be used. 

[0082] 



RanAlX3-n 

In (In Formula, Ra is carbon number 1 to 12 hydrocarbon grou 
p, X is halogen or hydrogen, then is 1 to 3. ) above-mentioned 
General Formula, Ra is carbon number 1 to 12 hydrocarbon 
group , for example alkyl group andthe cyanoalkyi group or 
aryi group, but concretely, it is a methyl group , a ethyl group , 
a n- propyl group , a isopropyl group , a isobutyi group , a 
pentyi group , a hexyl group , a octyl group , a cyclopentyl 
group , a cyclohexyl group , a phenyl group and a tolyl group 
etc. As this kind of organo-aluminum compound, like below it 
can use compound concretely. 

[0083] Trimethyl aluminum, methyl aluminum, triisopropyi 
aluminum , triisobutyl aluminum , trioctyl aluminum and tri 2- 
ethylhexyl aluminum or other trialkyl aluminum . 



[0084] Isoprenyi aluminum or other alkenyl aluminum . dimet 
hyl aluminum chloride , diethyl aluminum chloride , 
diisopropyl aluminum chloride , diisobutyl aluminum chloride 
and dimethyl aluminum bromide or other dialkyl aluminum 
halide . 



[0085] Methyl aluminum sesquichloride , ethyl aluminum sesqui 
chloride, isopropyl aluminum sesquichloride, butyl aluminum 
sesquichloride and ethyl aluminum sesquibromide or other alkyl 
aluminum sesquihalide . 
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[0 0 8 6] *=f-)\,T)\,s.-*?lxt>'?ai) h\ X¥)17 
□ 'J K, X^U7;U5-0Av^Q5 Kft£©7;u*ju 

[0087] S?X*j|,7«>S -OA'U h\ i?-f 

v:??-^7;i,5:Lr>A/vr K5-f Kftifc>7/u*/U7/u 
S-^WP5-fK 4 £fc [B-1] Gm-rjiz-r^juit 



[0 0 8 8] R^AIY^ 

ORb£, -OSiRc 3 Ss -OAIRd 2 S, — N R« 2 & 
, -SiR^g-fctt-N (R8) AlRh 2 ST'fey, nli 
1~2-e&y s Rb, Rc, Rd ^.fcyCRh (j> 

**>/ug. 7i-;us*ifT'fey % RM**m, *^;u 

^*>'J;U»feifCfcy. Rf fc^tfRg tt**ji* % x 
***ft£TJfc4. I 



[0086] Methyl aluminum dichloride , ethyl aluminum dichloride , 
isopropyl aluminum dichloride and ethyl aluminum dibromide 
or other alkyi aluminum dihalide . 



[0087] Diethyl aluminum hydride and diisobutyl aluminum hyd 
ride or other alkyi aluminum hydride . Li addition it is possible 
also to use compound which is shown withthe below-mentioned 
General Formula as [B-1] organcwduminum compound. 

[0088] Ran AlY3-n 

hi above-mentioned General Formula putting, As for Ra being s 
imilar to description above, to be, Y is -ORb group , -OSiRc3 
group , -OAlRd2 group , -NRe2 group , -SiRc group orthe 
-N(Rg)AJRh2 group, n is 1 to 2, Rb, Rc and RdandRhare 
methyl group , ethyl group , isopropyl group , isobutyl group , 
cyclohexyl group and the phenyl group etc, Re is hydrogen , 
methyl group , ethyl group , isopropyl group ,the phenyl 
group and trimethyisilyl group etc, Rf and Rg is methyl group 
and ethyl group etc. 



[0 0 8 9] CO* 3* [B-1] W&T/US-^AfcSfc 



(i) Ra n AI(ORb) 3 ^ Tf«**l*fc^ft. | 

v>^;U7;u=^A> Mr->K, Vx?jiT)i>$-0 
Ax h+v K, *M V7*n>7n,S=.*A* Kft 
£\ (ii) RapAKOSiRc^ V&ZhZitS®. I 
mx.lt. EtjAKoSiMe.,) % (iso-Bu) 2 AI(OSiM 
63) . (is»-Bu) 2 AI(OSiEt 3 ) ft£\ (jjj) Ra nA 
l(OAlR 93-n -Z&ZKZitiSyi. «*tf, Et 2 AlO 
AlEt 2 . (iso-Bu) 2 AlOAI(iso-Bu) 2 ft<h\ (iv) 
R a „A I (N R-^ V&ZhiltZto. Witt. Me 2 A 
lNEt 2 , Et 2 AlNHMe . Me 2 A I N H Et . Et,Al 
N (Me 3 Si) 2 



[0089] As this kind of [B-1] organo-aluminum compound, con 
cretely, like below it can usethe compound. 



(I) Are displayed with Ra n Al (O Rb) 3- n „ are displayed with ( 

iv) RanAl(NRe2)3-n thecompound , for example Me2 

AlNEt2 ,Et2 AlNHMe,Me2 AlNHEt andEt2AlN 

(Me3Si)2 which sudi ascompound , for example E e Al O Al E 

t2 and (iso-Bu) 2 A10Al(iso-Bu)2 which are displayed with 

(iii) Ra n Al (O Al Rd2) 3-n such as compound , for example E 

t2 Al (OSiMe3), (iso-Bu) 2 Al (OSiMe3) and (iso-Bu) 2 Al 

(OSiEt3) which are displayedwith (ii) Ra n Al (OSi Rc 3) 3- n 

such as compound , for example dimethyl aluminum methoxide , 

diethyl aluminum ethoxide and diisobutyl aluminum methoxide 
which 



(lS0-Bu) 2 AlN (Me 3 Si) 2 ft ^ ( V ) R a nA | (s 
'R f 3> 3-n -e£ZKi>it-$ito. WZ.lt. (iso-Bu) 2 A 
iSiMe^ ft£, (vi) Ra Al [N (Rg) AIR",), 
-„ T?***l*fc£*. mitt. Et 2 A I N (Me) A I E 
t 2 . (iso-Bu) 2 A!N (Et) Al (iso-Bu) 2 ft<t% 



[0 0 9 0] arfc±E©j:5ft [B-1] *r&7;usxOA 

it£tot LT. R» 3 AI . R-pAKORb)^ R a nA | 
[oair^ V*toZ*l*im7 JUS -*>A*2tm 



Compound , for example Et2 A1N (Me) Al E t2 and (iso-Bu) 2 
AlN(Et)Al(iso-Bu)2 which etc such as compound 
aredisplayedwith(vi) RanAl (N(Rg)AlRh2) 3-n and for 
example (iso-Bu)2 Al SiMe3 which aredisplayed with (v) Ra n 
Al (SiRo) 3- n such as (iso-Bu) 2 A1N (Me3Si)2 . 

[0090] In addition you can list organoaluminum ones which are 
displayed with the Ra 3 Al , RanAl (ORb) 3-n and RanAl 
(O Al Rd2) 3- n as description above as [B-1 ] organo- 
aluminum compounds preferred example. 
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[009 1] m&&&t7)l>S.-' , 7JLt(D%7)\>*r)l> 

So 

M 1 A I RJ 4 

««!>. M'liLi t Na, KT'fey. Rj|iK3H$1~ 
1 5<DSUt*m&-C3bZ>. ) HftWIrlJ, LiAI(C 2 H 
5) 4 > LiAI(C 7 H 15 ) 4 JSfA^lfbtl-S). I 

[0092] %\m$L&o)Gm£mt-£totLx^ t 



RkRlM2 

(sC*. Rk „ Rl - 1 5<DBift:**Sfc£ 

lM*/\ay>Tf*y. £lM=H-T?t,JMfoTl*Tt,.fc 



[0091] As complexed alkylate of Group I rretal and aluminum, 
compound which is displayedwith below-mentioned General 
Formula can be illustrated. 

Mi AlRj4 

(In Formula, Ml is Li , Na and K, theRj is carbon number 1 to 
15 hydrocarbon group. ) concretely, you can list Li Al (C2 
H5)4and IiAl(C7Hl5)4 etc. 

[0092] As organometallic compound of Group II metal, compo 
und which is displayed with thebelow-mentioned General 
Formula can be illustrated 

RkRiM2 

(h Formula, Rk and Rl to be carbon number 1 to 15 hydrocar 
bon group or halogen,being mutually same and differing, it is 
possible to be, but whenit is a halogen, you exclude in each case. 
M2 is Mg , Zn and Cd. ) concretely, you can list diethyl zinc , 
diethyl magnesium , butyl ethyl magnesium , the ethyl 
magnesium chloride and butyl magnesium chloride etc. 



[0093] ztimit-smt. 2myL±#m?z>zt 

=feT?££. Z.<D£?i3: [B-2] tt87;i-5zOU+-><b 
^HitLXlt. #M*WKttTS5-|25t (1) fcj;!/: (2 

[0094] 
[it 3] 

R2 Al -{OADj A1R 2 

I .» (1) 



[0093] These compound can also jointly use 2 kinds or more. 
As this kind of [B-2] organoaluminum oxy compound, 
concretely it is possible to illustrate thebelow-mentioned 
General Formula (1 ) and aluminoxane which are displayed with 
(2). 

[0094] 

[Chemical Formula 3] 



-COAl* 



m+2 



(2) 



[0095] (HftSC (1) (2) izfcivc. R 

5~4 00)g»T-fc&„ ) CZT\ z<D7)is.yyt^ 
>(*3t (OAI(RI)) X'&t>*tl$>7)l>*)\,***>7)l 
S.-*?J*mGL&£VX. (OAKR2)) T-at>$H*7;U 

*;^+i/7^5xoAm{a [zzx\ rj fcjzt/R? 

IiRi:|3l«a)ft<b*^S^0y^-r*ci:*<T*#. R 1 fc 



[0095] (In General Formula (1) and (2), R is methyl group , et 
hyl group, propyl group and butyl group or other hydrocarbon 
group, is preferably methyl group, ethyl group and especially 
preferably methyl group, them is integer of 2 or more and 
preferably 5 to 40. ) Here, this aluminoxane may be formed 
from mixed alkyl oxyalurrrinum unit which consists of thealkyl 
oxyalurrrinum unit [Here, as for Rl and R2 it is possible to 
illustrate hydrocarbon group which issiirrilar to R Rl and R2 
displays different group] which is displayed with alkyl 
oxyaluminum unit and type (O Al (Rl)) which aredisplayed with 
type(OAl(Rl)). In that case, methyl oxyalurrrinum unit (O 
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■ = ^^i/T^Sr^AUfi (OAKC 

H 3 )) £3 0*;U%&±, tf£L<l*5 0*;i,%JiU:. 

l < it 7 o */u%J»L±fl58J£T?£fc;!£7 ;uV 

[0 0 9 6] *«WT?ffll^6*i4 [B-2] ^«S7;U5-^ 
A**v{t£&|*, tt*^©7;U5 /**-y->T?fc 0 



[0 0 9 7] -«)J:5J5:7;U5y^-9->OSJjtai:L 
<bm i -b y *} J**tototz£0>BtitA&&tii9xmz. h 



[0 0 9 8] (2) *;,-t?x h;ui>, x^ux-t 

[0 0 9 9] (3) x*X K>if>, K;ux>^if(D 
T? h 'J 7;U*;U7^£x^&£©£tg7;|,s - 

[oioo] c*ic,©»js<7)5^r-ii, (i) o)^a$ 

*©7JU5=*Aiart<D*^Bjfc#£**LTlvc* 



[oioi] 7^s/?i-*-y->oiata>Bi =fflt ^^ ft 

A, Mj*>5^,7;U£x02x. hyN**/;U7;U£x 
OAfcifO) h «J 7;i^U7;i»5-*A ; h "J q/n* 

if© h y P7^;U7-»U£^^A ; 9>?j|,7A,£ 
xOA^P'JK. ^x^;U7;U5x^A^ny K S?x 
^7;u£-^2v^q£ k, v-rv^;u7;u=koA 



Al (CH3)) aluminoxane which was formed from mixed alkyi 
oxyalurrrinum unitwhich is included at ratio of 30 mole% or 
greater, preferably 50 mole% or greater and particularly 
preferably 70 mole% or greater isideal. 

[0096] [B-2] organoalurrrinum oxy compound which is used wit 
h this invention may be aluminoxane of the prior public 
knowledge, to be benzene insoluble organoaluminum oxy 
compound which is discovered in addition by this applicantand 
others is possible. 



is 



[0097] As production method of this kind of aluminoxane, it 
possible to illustrate the for example following method. 

(1) Adding trialkyl aluminum or other organo-aluminum comp 
ound to compound or contain water of crystallization salts , the 
for example magnesium chloride hydrate , copper sulfite 
hydrate , aluminum sulfite hydrate , nickel sulfite hydrate and 
cerous chloride hydrate or other hydrocarbon medium 
suspension which contain theadsorbed water, method which 
reacts. 

[0098] (2) Method which water operates trialkyl aluminum or 
other organoaluminum compound directly in benzene ,the 
toluene , ethyl ether and tetrahydrofuran or other medium 

[0099] (3) In decane , benzene and toluene or other medium i 
n trialkyl aluminum or other organo-aluminum compound, 
dimethyl tin oxide and the dibutyl tin oxide or other organotin 
compound method which reacts. 

[0100] Among these method, it is desirable to adopt method of 
(1). Furthermore as for said aluminoxane, containing 
organometal component otherthan aluminum of trace, it does 
not become inconvenient. In addition distilling solvent or 
unreacted organo-aluminum compound from solution of 
theabove-mentioned aluminoxane which recovers after 
removing redissolving it ispossible to solvent to do. 

[0101] Concretely, trimethyl aluminum , methyl aluminum, t 
ripropyl aluminum , triisopropyi aluminum , tri n- butyl 
aluminum , the triisobutyl aluminum , tri s-butyi aluminum , tri 
t- butyl aluminum, tri pentyl aluminum , trihexyl aluminum, 
triocryl aluminum and the tridecyl aluminum or other trialkyl 
aluminum; tricyclo hexyl aluminum and tricyclo octyl 
aluminum or other tricycloalkyi aluminum ; dimethyl aluminum 
chloride, diethyl aluminum chloride , diethyl aluminum 
bromide andthe diisobutyi aluminum chloride or other dialkyl 
aluminum halide; diethyl aluminum hydride and diisobutyi 
aluminum hydride or other dialkyl aluminum hydride ; you can 
list (limethyl aluminum methoxide and the diethyl aluminum 
ethoxide or other dialkyl aluminum alkoxide ; diethyl aluminum 
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[01 06] M*m<* (b) tLTI*. TE-flSstT- 



phenoxide or other dialkyl aluminum aryloxide etc as organo- 
aluminum compound which is used case of productionof 
aluminoxane. 



[0102] fa addition it is possible also to use isoprenyl aluminum 
•which is displayedwith below-mentioned General Formula 

(i-C4H9)x Aly(C5HlO)z 

(In Formula, x, y and z are positive number, arethe z>2x. )A 
mong these, trialkyl aluminum especially is desirable. 

[0103] Above-mentioned organo-aluminum compound is used, 
or combining with alone. In addition is used case of production 
of aluminoxane as solventwhich, benzene, toluene, xylene, 
cumene, cymene or other aromatic hydrocarbon , pentane, 
thehexane, heptane, octane, decane, dodecane, 
hexadecane , the octadecane or other aliphatic hydrocarbon , 
cyclopentane , cyclohexane, cyclooctane, methyl 
cyclopentane or other cycloaliphatic hydrocarbon , gasoline, 
the illuminating oil , gas oil or other petroleum distillate or 
above-mentioned aromatic hydrocarbon , halide compound of 
aliphatic hydrocarbon andthe cycloaliphatic hydrocarbon you 
can list chlorinated product , brominated substance or other 
hydrocarbon solvent , ethyl ether and tetrahydrofuran or 
other ethersespecially. It can use especially aromatic 
hydrocarbon among these desirably. 

[0104] Furthermore with this invention, when [A] transition m 
etal compound catalyst component is [A-1] solid state titanium 
catalyst component or thefA-2] titanium trichloride-based 
catalyst component, as for [B] organometallic compound 
catalyst component, it is desirable to be a [B-1] organo- 
aluminum compound, whenthe [A] transition metal compound 
catalyst component is [A-3] metallocene compound, as for [B] 
organometallic compound catalyst component, it is desirable 
tobe a [B-2] organoalurmnum oxy compound. 

[0105] h addition in this kind of [A] transition metal compou 
nd catalyst component and [B] organometallic compound 
catalyst component preparatory itcopolyrnerizes oolefin and 
polyene compound at time of, according to need likethe 
electron donor (a) or description below which is mentioned 
earlier makinguse of electron donor (b) it is good. 

[0106] As electron donor (b), organosilicon compound which is 
shown with below-mentioned General Formulacan be used. 
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Concretely, as description below you can list compound as in (In 
Formula, R and R' is hydrocarbon group, is 0<n<4. 
description above as organosilicon compound which is shown 
with General Formula. 

[0107] Trirnethyi methoxy silane , trimethyi ethoxysilane , d 
imethyj dimethoxy silane , dimethyl diethoxy silane , 
diisopropyi dimethoxy silane , t-butyl methyl dimethoxy silane 
t-butyi methyl diethoxy silane , t- amyi methyl diethoxy silane ' 
biphenyi dimethoxy silane , phenyimethyl dimethoxy silane 
diphenyl diethoxy silane , bis o- tolyi dimethoxy silane , bis'm- 
toyl dimethoxy silane, bis p-tolyl dimethoxy silane, bisp- 
tolyl diethoxy silane , bis ethyl phenyl dimethoxy silane , 
dicyclohexyidimethoxysilane, cyclohexyl methyl dimethoxy 
silane , cyclohexyl methyl diethoxy silane , ethyl 
trimethoxysilane , ethyl triethoxysilane , vinyl 
trimethoxysilane, methyl trimethoxysilane , n- propyl 
triethoxysilane, decyi trimethoxysilane , decyi triethoxysilane 
phenyl trimethoxysilane , y- chloro propyl trimethoxysilane , ' 
methyi triethoxysilane , ethyl triethoxysilane , vinyl 
triethoxysilane , t-butyl triethoxysilane , n- butyl 
triethoxysilane , iso- butyl triethoxysilane , phenyl 
triethoxysilane , y- aminopropyi triethoxysilane , chloro 
triethoxysilane, ethyl tri isopropoxy silane, vinyl tributoxy 
silane, cyclohexyl trimethoxysilane , cyclohexyl 
triethoxysilane, 2- norbomane trirnethoxysilane , 2- 
norbomane triethoxysilane , 2- norbomane methyl dimethoxy 
silane ethyi silicate , butyl silicate , trirnethyi phenoxy silane, 
methyl tnallyioxy (allyloxy) silane , vinyl tris (|3- methoxy 
ethoxysilane), vinyl triacetoxy silane, dimethyl terra ethoxy 
disiloxane, cyclopentyl trirnethoxysilane , 2- methyl 
cyclopentyl trirnethoxysilane , 2, 3- dimethyl cyclopentyl 
trimethoxysilane, cyclopentyl triethoxysilane , dicyclo 
pentyl dimethoxy silane , bis (2- methyl cyclopentyl) 
dimethoxy silane , bis (2, 3- dimethyl cyclopentyl) dimethoxy 
silane , dicyclo pentyl diethoxy silane , tricyclo pentyl 
methoxysilane, tricyclo pentyl ethoxysilane, dicyclo pentyl 
methyl methoxysilane , dicyclo pentyl ethyl methoxy silane , 
hexenyl trirnethoxysilane, dicyclo pentyl methyl ethoxy 
silane, cyclopentyl dimethyl methoxysilane, cyclopentyl 
d^yl methoxysilane and cyclopentyl dimethyl ethoxy 



[0108] Among these, it can use ethyl triethoxysilane , n- prop 
yl triethoxysilane, t-butyl triethoxysilane , vinyl 
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triethoxysilane, the phenyl triethoxysilane , vinyi tributoxy 
silane, biphenyidimethoxysilane, phenyimethyi dimethoxy 
silane , bis p- tolyl dimethoxy silane , p- tolyl methyl 
dimethoxy silane , the dicyclohexyl dimethoxy silane , 
cyclohexyl methyl dimethoxy silane, 2-norbomane ' 
triethoxysilane , 2- norbomane methyl dimethoxy silane , 
phenyl triethoxysilane , dicyclo pentyl dimethoxy silane ,' the 
hexenyl trimethoxysilane , cyclopentyi triethoxysilane , 
tricyclo pentyl methoxy silane and cyclopentyi dimethyl 
methoxy silane etc desirably. 



[01 09] These organosilicon compound can also use, 2 kinds or 
more combining. Furthermore with this invention, 2,6- 
substituted piperidine; 2,5- substituted piperidine; N,N,N }T~ 
tetramethyl methylene diamine and theN,N ^N 1 - tetraethyl 
methylene diamine or other substituted methylenediamine; 1 3- 
dibenzyl irrridazolidine and 1 , 3- diben2yl-2- phenyl 
irrridazolidine or other substituted methylenediamine or other 
nitrogen-containing electron donor , methyl phosphite , trin- 
propyl phosphite , tri isopropyl phosphite ,the tri n- butyl 
phosphite, triisobutyl phosphite , diethyl n- butyl phosphite 
and diethyl phenyl phosphite or other phosphite ester etc it is 
possible alsoas electron donor (b), to use phosphorus content 
electron donor , 2,6- substituted terrahydropyran and 2,5- 
substituted tetrahydropyran or other oxygen containing 
electron donor. 

[01 1 0] As description above 2 lands or more it can jointly use e 
lectron donor (b). With this invention, when olefin polymer 
is produced, in [A] transition metal compound catalyst 
component and [B] organometallic compound catalyst 
component first an above-mentioned way, copolymerizing with 
olefin andthe polyene compound, it forms prepolymerization 
catalyst 

[0111] You can list ethylene and carbon number 3 to 20 oole 
fin as olefin which is used forthe prepolymerization, concretely, 
you can list propylene, 1-butene, l-pentene,the 1-hexene', 
3-methyl-l-butene, 3-methyl-l-pentene, 3-ethvi-l- 
pentene , 4- methyl-1- pentene , 4, 4- dimethyl-1- pentene , 
the 4- methyl-1- hexene , 4, 4- dimethyl-1- hexene , 4- ethyi- 
1-hexene, 3- ethyl-1- hexene, 1-octene, l-decene,the 1- 
dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene and 
1 - eicosene etc as carbon number 3 to 20 oolefin. These 
olefin are used, or combining with alone. 



[0112] Among these, it can use ethylene desirably. Asforolefi 
n which is used with prepolymerization, also it is possiblebeing 
same as oolefin which is used with this polymerizationwhich it 
mentions lata- to differ. 
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[01 13] In addition concretely, like below you can list compou 
nd asthe polyene compound which is used for 
Fepolymerization. 4-methyl-l,4-hexadiene ) 5-methyl-l 4- 
hexadiene , 6- mefoyl-1, 6- octadiene , 7- methyl-1 ,6- octadiene 
6- ethyl-1 ,6- octadiene , 6- propyl.1,6- octadiene , 6- butyl-1 ,6- ' 
octadiene , 6- methyl-1 ,6- nonadiene , 7- methyl-1 6- 
nonadiene , 6- ethyl-1,6- nonadiene ,7- ethyl-1,6- nonadiene 
6- methyl-1 6- decadiene , 7- methyl-1 ,6- decadiene , 6- methyl- 
1,6- undecadiene ,1,4- hexadiene , 1,5-hexadiene ,16- 
heptadiene , 1,6- octadiene , 1,7- octadiene , 1,8- nonadiene 1 

9-decadiene,l,13-tetradecadiene,l,5,9-decatriene 
butadiene and isoprene or other aliphatic polyene compound 
vinyl cyclohexene , vinyl norbomene , ethyiidene norbomene', 
dicyclopentachene, cyclooctadiene , 2,5- norbornadiene , 1 4- 
, divinyl cyclohexane ,1,3- divinyl cyclohexane ,1,3- divinyl 
cyclopentane , 1 ,5- divinyl cyclooctane , 1- allyl- 4- vinyl 
cyclohexane ,1,4- diallyi cyclohexane , l-allyi-5- vinyl 
cyclooctane , 1,5- diallyi cyclooctane , 1,3, 4- tri vinyl 
cyclohexane, 1- allyl- 4- isopropenyl cyclohexane, 1- 
lsopropenyl- 4- vinyl cyclohexane and 1- isopropenyl- 3- 
vinyl cyclopentane or other cycloahphatic polyene compound • 
divmyl benzene and vinyl isopropenyl benzene or other 
aromatic polyene compound etc. 
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[01 14] These polyene compound are used or combining with al 
one in case of thecopolymerization ( prepolymerization ) of 
olefin. With this invention, as description above among 
polyene compound, carbon number is the7 or greater, it can m 
polyene compound which at same time possesses olefinic doubl 
bondin both ends desirably, furthermore it can use aliphatic or 
cycloahphatic polyene compound whichpossesses olefinic 
double bond in both ends more desirably. 

[01 15] Concretely, it can use 1,6- heptadiene , 1,7- octadiene , 
1 ,9- decadiene ,1,13- tetradecadiene , thel ,5,9- decatriene 1 
4- divinyl cyclohexane, 1,3- divinyl cyclopentane, 1,5- ' ' 
divinyl cyclooctane , 1 - allyl- 4- vinyl cyclohexane' and 1 4- 
diallyi cyclohexane etcdesirably. 

[0116] carbon number 8 or more and preferably carbon numb 
er aliphatic polyene compound of 10 or more, particularly 
preferably carbon numberuse straight chain aliphatic polyene 
compound of 1 0 or more even among these, but it is desirable. 

[01 17] With this invention, it is desirable to copolymerize with 
combination ofthe ethylene /l ,7- octadiene, ethylene /l, 9- 
decadiene , ethylene /l, 1-3- tetradecadiene , ethylene /l ,5 9- 
decatriene, propylene /1 ,9- decadiene , propylene /l ,5,9-' ' 
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decatriene , the butene /l ,9- decadiene , 4- methyl- 1-pentene 
/l ,9- decadiene , 3- methyl-1 - butene /l ,9- decadiene , 
ethylene /l , 4- divinyl cyclohexane and propylene /l , 4- 
divinyl cyclohexane as descriptionabove copolymerization ( 
prepolymerization ) it does olefin and polyene conpound 
atthe time of 

[0118] Usually as for polyene compound, it is used for [A] tra 
nsition metal conpound catalyst component and [B] 
organometallic conpound catalyst component, at quantity of 0. 

00 1 to 5 mole and particularly preferably 0.01 to 2 mole vis-a- 
vis olefin 1 molewith this invention, as description above 
copolymerization ( prepolymerization ) itdoes olefin and 
polyene conpound at time of. 

[01 19] With this invention, as for prepolymerization it is possi 
ble to do undo* coexistingof inert solvent which it mentions 
later it is desirable in said inert solvent todo relatively under 
moderate tenperature condition, above-mentioned olefin , 
includingthe polyene conpound and catalyst component In 
this case, it is possible to do undo* condition which 
cqpolymerwhich is formed melts in polymerization medium and, 
it is possible to do under thecondition which is not melted, but 
preferably it does undo- condition whichis not irelted 

[0120] Concretely, propane, butane, pentane, hexane, he 
ptane , the octane , decane , dodecane and illuminating oil or 
other aliphatic hydrocarbon; cyzlopentane , cyclohexane 
andthe methyl cyclopentane or other cycloaliphatic 
hydrocarbon; benzene, toluene and xylene or other 
aromatic hydrocarbon ; you can list ethylene chloride and 
chlorobenzene or other halogenated hydrocarbon ; or these 
blend etc as inert solvent which is used caseof 
prepolymerizaticxi. Among these inert solvent, it is desirable to 
use especially aliphatic hydrocarbon. 

[0121] In which of batch type , semicontinuous system and c 
ontinuous system to do it is possiblethe prepolymerization. 
With prepolymerization, catalyst of high concentration can be 
used in conparisonwith catalyst concentration of inside of 
system in this polymerizing. 

[0 1 22] As for concentration of catalyst component in prepoly 
merization, with catalyst component which isused it differs, but 
concentration of [A] transition metal conpound catalyst 
component, with per liter of polymerization volume and the 
transition metal atom conversion, usually approximately 0.00 

1 to 5 000 millimole , preferably approximatelyO.Ol to 1000 
millimole,is particularly preferably 0.1 to 500 millimole. 

[01 23] [B] As for organometallic conpound catalyst componen 
t, [A] transition metal conpound catalyst conponent per gram 
0.01 to 2000g, preferably 0.03 to lOOOg, furthermore, it is 
used atthe kind of quantity which polymer of preferably 0.05 to 
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200g forms, transition metal atom per mole inthe [A] 
transition metal compound catalyst component, usually 
approximately 0.1 to 1000 mole , preferablyapproximately 0. 
5 to 500 mole , is used at quantity of particularly preferably 1 
to 100 mole. 

[0124] In addition with this invention making use of electron d 
onor which is similar tolhe electron donor (a), (b) an above- 
mentioned way case of polymerization it is good, the 
electron donor, transition metal atom per mole 0.0 1 to 5 0 
mole in [A] transition metal compound catalyst component, 
preferably 0.05 to 30 mole , furthermore is used atthe quantity 
of preferably 0. 1 to 1 0 mole. 

[0125] Case ofprepolymerization as for reaction temperature, 
usuallyapproximately - 20 to 100 °C , preferably 
approximately - 20 to 80 °C , furthermore it isdesirable to be 
a range of preferably - 10 to 40 °G Manufecturing 
prepolymerization catalyst is done, more concretely, 
asdescription below. 

[0126] (1) In inert solvent, [A] transition metal conpound cata 
lyst component , [B] organorretallic corrpound catalyst 
component and according to need electron donor 
contactmgbeforehand, method where it forrre catalyst, 
copolymerizes with theolefin and polyene corrpound in this 
catalyst and forms prepolymerization catalyst. 

[0127] (B) In blend of olefin and polyene conpound, [A] trans 
ition metal conpound catalyst conponent , contacting withthe 
[B] organorretallic conpound catalyst conponent and 
according to need electron donor beforehand, method where it 
forms thecatalyst, copolymerizes with olefin and polyene 
conpound in this catalyst andforms prepolymerization catalyst 
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[0128] Furthermore it is possible also to use molecular weight re 
gulator like hydrogenregarding prepolymerization. 
prepolymerization catalyst which is used with this invention, as 
description above isacquired to [A] transition metal conpound 
catalyst component and [B] organometallic conpound catalyst 
conponent, [A] transition metal compound catalyst 
conponent per gram , 0.01 to 2000g andthe preferably 0.03 
to 1 000g, furthermore by above-mentioned olefin and 
apolymerizingthe polyene conpound at quantity of preferably 
0.05to200g. 

[0129] Is acquired in this way as for prepolymerization catalyst 
which, Containing olefin * polyene copolymer (There are 
times when below " olefin * pol>ene copolymer " with you say 
simply. ) which is a copolymer of olefin and polyene 
compound^ becomes, but with this olefin * polyene conpound 
copolymer, constituting unit which is induced from the olefin 
99.999 to 50 mole%, preferably 99.999 to 70 nx>te% and 
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more preferably 99.995 to 75 mole% , furthermore at 
quandtyof99.99to80mole% and particularly preferably 99. 
95 to 85 mole%, constituting unit which is induced from 
polyene compoundthe 0.00 1 to 5 0 mole% , preferably 0.001 
to 30 mole% and more preferably 0.005 to 25 mole% , 
furthermore being contained at thequantity of preferably 0.01 
to20mole% and particularly preferably 0.05 to 15 mole% is 
desirable. 

[0130] Relative ( molar proportion ) of constituting unit which 
here is induced from olefin inthe above-mentioned copolymer is 
measured like below . 

[Molar proportion test method] Heat it melts in hexachlorobut 
adiene 2.0 ml including copolymer 0.35g. After filtering this 
solution with glass filter (G2), in filtrate it loads inthe nmr tube 
of internal diameter 1 0 mm including deuterated benzene 0.5 
ml. 

[01 3 1] This making use of Jeol Ltd. (DB 69-056-5023) make G 
X-270 type nmr spectrometer, i3C-nmr spectrum ismeasured 
with 120 °C. number of integrations is 20000 time or greater. 
From 13C-nmr spectrum which is acquired as description above 
it seeks withthe peak intensity and sum of peak intensity which ' 
derives in constituting unit (Below it makes constituting unit 
simply. )which is induced from olefin or peak intensity which 
derives in the polyene compound constituting unit it is possible 
to seek molar proportion of olefin constituting unit from these. 
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( CPo] - [P r ] ) x 1 0 0 



( CPo] - CP,] ) + ( [a,] - Ca r ] ) 



[0132] Concretely, method (Academic Press P80(1972)) of fo 
r example Bovey and others and method (Macromolecules 
(0024-9297, MAMOBX) , 10 ,773(1977)) etcoftheRayand 
others quantity of constituting unit which is induced from 
theolefin can be decided. 

[0133] Furthermore when olefin copolymer, it does not melt in 
hexachlorobutadiene a above-mentioned way, as mentioned 
later, when polymerizing constituting unitof said copolymer 
can be calculated by measuring quantity of olefin ,and polyene 
compound which are consumed. mole% [P mole%] of 
constituting unit which is induced concretely from polyene 
iscalculated, as description below. 

[0134] 

[Mathematical Formula 1] 
[*;!/%] 
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[0135] (Here, 

[Po] : When polymerizing is supplied number of moles of polye 
ne compound which 

[Pr] : Number of moles of unreacted polyene compound 

[oo] : When polymerizing is supplied number of moles of olefi 
n which 

[ar] : Number of moles of unreacted olefin) 

Description above [ar] and [Pr] unreacted olefin and polyene c 
ompound is decided bymeasuring gas chromatography etc which 
remain in polymerization vessel making use of. 

[0136] Prepolyrnerization catalyst which is acquired as descripti 
on above, , isusually acquired with suspension state. Can this 
kind of prepolyrnerization catalyst it is possible also to use with 
while it is a suspension state at time of polymerizing next step 
and, separating prepolyrnerization catalystwhich is formed from 
suspension, also use. 

[0137] There are times when it is not necessary for prepolymer 
ization catalyst which isacquired with above-mentioned 
suspension state furthermore to add [B] organometallic 
compound catalyst component or electron donor in this 
polymerization process which it mentions later. 

[0138] Furthermore with this invention, preceding above-menu" 
oned prepolyrnerization, itcan also polymerize olefin 
beforehand in [A] transition metal compound catalyst 
component and [B] organometallic compound catalyst 
component. 

[0139] As this olefin, it can use olefin which is mentioned earlie 
r,butthe preferably ctolefin among these, it can use more 
preferably propylene. When olefin polymerization or 
copolymerization is done making use of this kind of 
prepolyrnerization catalyst, theolefin polymer where melt 
tension is high can be acquired. 

[0140] Furthermore with this invention, as for catalyst for olef 
in polymerization, asdescription above, it is possible in addition 
to each component to includethe useful other component in 
polymerization of olefin. With manufacturing method of 
olefin polymer which relates to this invention, as 
descriptionabove under existing of prepolyrnerization catalyst 
[I] and organometallic compound catalyst component [m 
which includes themetal which is chosen from Periodic Table 
Group I to Group IU, olefin polymerization or 
copolymerization is done. It can use those which are similar to 
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[B] organometallic conpound catalyst component which is 
mentionedearlier as organometallic conpound catalyst 
conponent [S\ which is used case of this polymerization. 

[0141] Concretely, you can list ethylene and aforementioned c 
arbon number 3 to 20 aolefin as theolefin which is used with 
this polymerization. Furthermore styrene , substituted styrene, 
allyi benzene , substituxed ally! benzene, vinylnaphthalene , the 
substituted vinyl naphthalene, allyl naphthalene and 
substituted allyl naphthalene or other aromatic vinyl compound , 
vinyl cyclopentane , substituted vinyl cyclopentane, vinyl 
cyclohexane ,the substituted vinyl cyclohexane, vinyl 
cycloheptane , substituted vinyl cycloheptane, ally! 
norbornane or other cycloaliphatic vinyl conpound , 
cyclobutene , cycloheptene , the norbomene , 5- rrethyi-2- 
norbomene , tetra cyclododecene , 2-methyl-l,4,5,8- 
dimethano-l,2,3,4,4a,5,8,8a- octahydronaphthalene or other 
cycloolefin , allyl trimethyl silane , all>d triethyl silane , the 4- 
trimethylsilyl-1- butene , 6- trimsthylsilyl-l-hexene , 8- 
trimethyisilyl-l-CKaene and 10- trinxthyisilyl-1- decene or 
other silane unsaturated conpound , furthermore you can listthe 
polyene conpound which is mentioned earlier. 

[0142] These are used or combining with alone. Among these, i 
t can use ethylene , propylene , 1- butene , 3- methyi-1- 
butene ,the 3- methyi-1 - pentene , 4- methyl-1 - pentene , 
vinyl cyclohexane , dimethyl styrene , allyl trimethyl silane 
and allyl naphthalene etc desirably. 



[0143] At time of main polymerizing of this invention, because 
in with the ethylene or usage of aolefin of carbon number 3 
or greater differs, types of the olefin, types etc of catalyst, 
you cannot call to one said . It is desirable to be used at kind of 
quantity which or containsthe constituting unit which is induced 
from a-olefin of carbon number 3 or greater at ratio of the70 
mole% or greater finally in olefin polymer which is acquired. 
Concretely, when it copolymerizes with for example ethylene 
and propylene 5 usually, at quantity of 50 mole% or greater, at 
quantity of preferably 60 mole% or greater,fiirtheTmare using 
propylene at quantity of preferably 70 mole% or greater, 
itcopolymerizes. INDEX 12 TRANSLATED AS: ethylene... 

[0144] With this invention, at quantity of 30 mole % or less, at 
quantity of the preferably 20 male % or less, it is possible to 
contain constituting unit which is induced from theolefin other 
than aolefin at quantity of more preferably 15 mole% 

[0145] With this invention, solution polymerization , in suspe 
nsion polymerization or other liquid phase polymerization 
method or vapor phase polymerization method which it can 
execute the polymerization. When polymerization takes 
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reaction form of slurry polymerization, it ispossible also to use 
solvent which is similar to inert solvent which isused for above- 
mentioned prepolymerization as reaction solvent, and it is 
possiblealso to use olefin of liquid, in reaction temperature. 

[0146] With polymerization method of this invention as for p 
repolymenzation catalyst [T|, converting to transition metal 
atomin per liter of polymerization volume prepolymerization 
catalyst, usually approximatelyO.001 to lOOmillimole it is 
used at thequantity of preferably approximately 0.005 to 20 
nulumole. As for organometallic compound catalyst 
component [H], usually approximately 1 to 2000 mole it can 
usethe metal atom in said compound [IT , at kind of quantity 
which becomes the preferably approximately 2 to 500 mole vis- 
a-vis transition metal atom 1 mole in prepolymerization 
catalyst in the polymerization system 

[0147] Furthermore with this invention, electron donor which i 
s similar to theabove-mentioned electron donor (a), (b) can be 
used, electron donor, usually approximately 0.001 mole to 
10 mole , is used at thequantity of preferably 0.01 mole to 5 

SSKSffi" ' 

[0148] If when polymerizing hydrogen is used, it can adjust the 
molecular weight of polymer which is acquired, polymer where 
melt flow rate islarge is acquired. In this invention, as for 
polymerization condition with olefin which is used itdiffers but 
polymerization like below is usuallydone under condition.' 

[0149] Polymerization temperature, usually approximately 20 
to300°C,is preferablyapproximately50to 150°C 
polymerization pressure, is ambient pressure to 100 kg/cm2 
and preferablyapproximately 2 to 50 kg/cmz. 

[0150] | With this invention, polymerization, regarding any me 
thod of the batch type , semicontinuous system and 
continuous system it is possible to do. Furthermore 
polymerization, changing reaction condition, dividing into 
tne2 stages or more, it is possible also to do. 

[015 1] With this invention it is possible to produce homopoly 
mer of olefin at thetime of this polymerizing in addition from 
o efin of 2 kinds or more toproduce random copolymer or 
block copolymer etc is possible. Concretely, polypropylene 
poly (4- methyl-1 - pentene), poly (1- butene), poly (3- 
methyi-1 - pentene), propylenic random copolymer , the 
propylene type block copolymer and 4- methyl-1- pentene 
copolymer etc can be listed. * 

[0152] When polymerization method of olefin is done as descri 
ption above making use ofthe catalyst for olefin 
polymerization, olefin polymer which possesses high melt 
tension canbe produced with high polymerization activity. 
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[01 53] Olefin polymer which it acquires in this way, confonrrin 
g to ASTM D1238E, themelt flow rate (MFR) which is 
measured, below 5000 g/10 min , is a range of preferably 0.01 
to 3000 g/1 0 min , the more preferably 0.02 to 2000 g/1 0 min 
and particularly preferably 0.05 to 1 000 g/1 0 min. 

[0154] In addition intrinsic viscosity [nj which is measured in 
1 35 °C decalin, is a range oflhe 0.05 to 20 dl/g , preferably 0. 1 
to 15 dl/g and particularly preferably 0.2 to 13 dl/g 

[0155] This kind of olefin polymer has had higi melt tension i 
n comparison with the conventional olefin polymer. Generally 
melt tension of olefin polymer differs by types of olefin 
polymer.the melt flow rate of said olefin polymer and being in 
correlation are informed Therefore as for melt tension of 
olefin polymer which it acquires asdescription above, as for 
stipulating unconditionally it is difficulty melt tension (Ml) 
and melt flow rate (MFR) of olefin copolymer below- 
mentioned formula issatisfied. 

[0156] When olefin polymer which is formed with main polym 
erizauon of for exampleis polypropylene, 

Log(MT)> - 0.81og(MFR) + 0.5 

Preferably, 

Log(MT)> - 0.81og(MFR) + 0.6 

Furthermore preferably , 

Log(Ml)> - 0.81og(MFR) + 0.7 

Particularly preferably , 

Log(MT)> - 0.81og(MFR) + 0.8 

So formula which is shown is satisfied. 

[0157] Melt tension (MT) of this olefin polymer, as as descripti 
on above relationship of themelt flow rate (MFR) is filled up, 
with intrinsic viscosity ([nj) has satisfied below- 
mentionedformula 

[0158] Log(MT)>3.71og([Ti]) - 1-3 
Preferably, 

LogavrD^JlogCfnJ)-!^ 
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Furthermore preferably , 

Log(lVfr)>3.71og([Ti])-l.l 

Particularly preferably , 

Log(MI)>3.71og([Ti])-1.0 

Furthermore melt tension is measured, like below . 

[0159] Making use of Toyo Seiki Seisakusho make MT msasuri 
ng apparatus, it inserts in order of theorifice , polymer 7g and 
piston into cylinder which is kept in themelting temperature or 
greater (In case of polyethylene in case of 190 °C and 
polypropylene 230 °C) of polymer. After 5 min, piston is 
pushed down with velocity of 1 0 mnVmin,the molten polymer 
is pushed out from orifice of cylinder bottom part. It pulls 
strand which was pushed out to filament, it retracts withthe 
roller of windup velocity 25 nVnin through pulley of load 
detector, stress which this time depends on pulley is measured, 
this valueis designated as melt tension of polymer. 

[01 60] As for olefin polymer (Below "High MT olefin polym 
er " with you say. ) which possesses high melt tension where it 
relates tothe this invention, radiation is irradiated to olefin 
polymer which it acquires inthis way. This way when radiation 
is irradiated to above-mentioned olefin polymer,furthermore it 
becomes olefin polymer which possesses high melt tension. 

[0161] As for olefin polymer, it is desirable to be a particle occa 
sion where the radiation is irradiated as for particle diameter it 
is desirable to be a 5 mm or less anda preferably 0. 1 to 4.5 mm 
Furthermore particle, including powder, flake andthe 
granule or other form, it means. 

[01 62] Case where radiation is irradiated to olefin polymer, in o 
rder theP dispersion temperature or higher of said polymer, 
at same time with temperature of a-dispersion temperature or 
lower, tobecome 0. 1 to 1 00 Mrad and preferably 0.5 to 1 0 
Mrad as amount of absorbed radiation of said olefin polymer, 
itisdesirabletodo. 

[0163] P dispersion temperature of olefin polymer, temperatu 
re where molecular mobility of molecular chain entirety 
whichexists in portion other than crystalline part among 
molecular chain in said polymeris started is meant here. 
Therefore, with this temperature or lower major portion of 
molecular chain which exists otherthan crystalline part of said 
olefin polymer becomes glassy state. 

[01 64] In addition a-dispersion temperature, temperature wher 
e molecular mobility of molecular chain which isin crystalline 
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part of said olefin polymer is started is meant Therefore with 
this temperature or higher as for crystalline part of said olefin 
polymer it becomes thestate which softens. 

[0165] Namely with this invention, crystalline part of olefin p 
olymer is obstinate, at thesame time molecule exercise other 
than crystalline part is active state, it is irnportantthe radiation 
to be irradiated by olefin polymer, to improve other than the 
crystalline part. This reason is not clear, usually crystalline 
part is formed with molecular chain portion which does nothave 
center part or other defect of for example molecular chain, in 
addition conversely other than thecrystalline part including 
molecule end portion or other defective part mainly, because it 
is constituted, does theportion which does not have defect that 
way, it is thought forthe sake of it improves portion which 
includes defective part mainly withthe irradiation . 

[0166] To do at air, nitrogen gas and carbon dioxide gas mid 
die class it is possiblethe irradiation for olefin polymer, but 
gelation of olefin polymer is prevented, iris desirable to do 
under nitrogen gas or other inert atmosphere. 

[0167] You can list electron beam , (kay and y-ray etc a 
s radiation whichis used with this invention, you can list 
electron beam illumination equipment , atomic reactor and the 
corresponding radioactive element etc as radiation source. 
Among these it is desirable, to use electron beam, can use 
commercial ones asthe electron beam illumination equipment 

[01 68] "With this invention, can irradiate radiation to do with w 
hichever of thebatch type or continuous system, but it is 
desirable to do with continuous system When radiation is 
irradiated to olefin polymer, active radical occurs. Formation 
ofcrosslinking and/or free end long chain branch of olefin 
polymer happens with this active radical .simultaneously, 
advances also disassembly of olefin polymer. Especially when 
olefin polymer is polypropylene, if crosslinking agent and 
crosslinking auxiliary agent arenot added, method of 
disassembling olefin polymer is easy to advance incomparison 
with formation of crosslinking and/or long chain branch. In 
addition, oxygen of extremely minute amount is promoted just 
mixed evendisassembly of olefin polymer largely. Because of 
this, MFR after irradiation is large in comparison withthe MFR 
before irradiation. But when MFR becomes large, as for melt 
tension in order todecrease, in order to obtain high MT 
polyolefin, one whose increase ofthe MFR is little as much as 
possible is desirable. As for namely, radiation dose less one is 
desirable. When generally, radiation dose is little, improved 
effect is small, but highMT polyolefin of this invention has had 
high unproved effect even with little radiation dose. 

[0169] Olefin polymer where radiation is irradiated, various sta 
bilizer , mayinclude pigment or other additive, but irradiation is 
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done in olefin polymer which does notinclude these additive of 
preferably, it is desirable with additive thepelleti2e to do olefin 
polymer next. 

[01 70] This time, as for high MT olefin polymer which is admi 
nistered irradiating,after treating with heat stabilizer pelletize 
doing as much as possible inthe early stage, residue of radical 
which occurs due to irradiation it isdesirable to be stabilized, 
phenol type heat resistant stabilizer and phosphorus heat 
resistant stabilizer , you can list sulfurous heat resistant 
stabilizer and amine type heat resistant stabilizer etc, as heat 
stabilizer which this time is used, but with this invention, the 
phenol type heat stabilizer is desirable, furthermore combined 
system of phenol type heat resistant stabilizer and 
phosphorusheat resistant stabilizer especially is desirable. 

[0171] When high MT olefin polymer which administers irradia 
ting lengthy standing is done, thecrosslinking occurs due to 
residual activity radical , becomes cause of formation of 
thefisheye when forming and inflation and T-diefilm 
formation of gel fraction. 

[0172] This way when radiation is irradiated to olefin polymer, 
it becomes theolefin polymer which possesses high melt tension. 
As for high MT olefin polymer of this invention, conforming 
to ASTM D1238E, melt flow ratewhich is measured is 0.01 to 
3000g/10min, preferably 0.02 to 20()0g/10min and more 
preferably 0.05 to 1000 g/10 wan. 



[01 73] M addition intrinsic viscosity [r\\ which is measured in 
135 °C decalin, is 0.05 to 20 dl/g ,the preferably 0.1 to 15 dl/g 
and particularlypreferably0.2tol3dl/g. This kind of high 
MT olefin polymer has had high melt tension in comparison 
with the conventional olefin polymer. 

[0174] Melt tension (Ml) and melt flow rate (MFR) of high M 
T olefin polymer of this invention below-mentionedformula is 
satisfied. With when for example high MT olefin polymer is 
polypropylene, 

Log(MT)> - 0.81og(MFR) + 0.5 
Preferably, 

Log(Mr)> - 0.81og(MFR) + 0.6 
Furthermore preferably , 
Log(MI)> - 0.81og(MFR) + 0.7 
Particularly preferably , 
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So relationship which is shown is satisfied. 

[0175] Melt tension (MT) of this high MT olefin polymer, as a 
s description above relationship of themelt flow rate (MFR) is 
filled up, with intrinsic viscosity ([nj) has satisfied below- 
mentionedformula. 

[01 76] When for example high MT olefin polymer is polyprop 
ylene, 

Log(MT)>3.71og([ii])-1.3 
Preferably , 

Log(MT^3.71og([Ti])-1.2 

Furthermore preferably , 

Log(MT)>3.71og([ii])-l.l 

Particularly preferably , 

Log(MT)>3.71og([ii])-1.0 

So relationship which is shown is satisfied 

[0177] In addition as for high MT olefin copolymer which is ac 
quired with method ofthe this invention, insoluble component 
proportion which is not extracted in hot xylene 10 wt% or less 
andthe preferably 7 wr% or less , furthermore being a 
preferably 5 wt% or less and a particularly preferably 3 wt% or 
less is desirable. 

[0178] Above-mentioned way as for high MT olefin polymer o 
f this invention, melt tensionis high in comparison with olefin 
polymer which is acquired with conventional method. In 
addition said high MT olefin polymer, is superior in stiffness , 
transparency, the impact strength or other mechanical 
strength and external appearance. Therefore if this kind of 
high MT olefin polymer is used, as it is superior in theor other 
external appearance which is not for example fisheye, is 
superior in transparency, filmwhich possesses high strength can 
be acquired. 

[0179] 

[Effects of the Invention] Olefin polymer which relates to this i 
nvention has had high melt tension incomparison with olefin 
polymer of prior public knowledge. In addition olefin polymer 
which possesses high melt tension according to ' 
themanufacturing method of olefin polymer which relates to 
this invention, in comparison with theolefin polymer of prior 
public knowledge can be produced. Because this kind of high 
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MT olefin polymer is superior in inflation molding 
characteristic,with high yield rate, blown film etc which is 
superior in external appearance , the transparency and 
strength etc, can be produced with high speed. Furthermore as 
for this high MT olefin polymer, with molding method , for 
example blow molding method and the vacuum forming 
method etc which cannot be applied with insufficiency of melt 
tensionuntil recently because it can form, it reaches point where 
theutilization application of olefin polymer is expanded. 

[0180] 

[Working Examples)] This invention furthermore is explained 
concretely below, on basis ofthe Working Example, but this 
invention is not something which is limited in theseWorking 
Example. 

[0181] 

[Working Example 1] 

[Manufacturing solid state titanium catalyst component [A-1] 
] anhydrous magnesium chloride 95.2g, decane 442 ml and 2- 
effiyfoexyi alcohol 390.6g, doing 2 hours heated reaction with 
130 Cafter making homogeneous solution , it added phthalic 
anhydride 21. 3g in this solution, furthermore,did 1 hour 
churning mixture with 130 °C , melted phthalic anhydride. 
After cooling uniform solvent which it acquires in this way in 
room temperature, itdripped loaded in titanium tetrachloride 
200 ml which is kept in - 20 °C 75 ml ofthis homogeneous 
solution over 1 hour. After loading ending, 4 hours applying 
temperature of this mixed solution, thetemperature rise it did in 
1 10 °C, being a place where it reaches to the 1 10 °C, it added 
diisobutyl phthalate (DIBP)5.22g, from this with 2 hours same 
temperature it agitated kept. After reaction termination of 2 
hours, solid portion it recovered with hot filtration ,this solid 
portion in titanium tetrachloride of 275 ml after resuspension , 
did 2 hours and heated reaction again with 110 °C After 
reaction termination, again with hot filtration solid portion, 
until it recovers,the free titanium compound stops being 
detected in solution with decane ofthe 1 10 °C or hexane of 
room temperature, satisfactory you washed, solid state titanium 
catalyst component [A-1] which is manufactured with 
operation above retained asthe hexane slurry, but portion 
among these was dried with object whichinspects catalyst 
composition, composition of solid state titanium catalyst 
component [A-1] which it acquires in this way, was titanium 2. 

,thc cWorine 60 ^gh^ . magnesium 20 weight% and 
DIBP13.0 weight% 

[0182] In rrrixer-equipped four-neck glass reactor of[prepolym 
en2ation of solid state titanium catalyst component [A-1]] 
400 ml , purified hexane 200 ml under nitrogen atmosphere 
methyl aluminum 6 millimole andthe above-mentioned solid ' 
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state titanium catalyst component [A - 1] 2.0 mil limole after 
adding with titanium atom conversion, withthe temperature of 
20 °C propylene was supplied to this reactor of thel hour with 
rate of 6.4 liter/hr. 

[01 83] Being at point where supply of propylene ends, it substit 
utedinside reactor with nitrogen, twice after doing washing 
operation whichconsists of addition of removal and purified 
hexane of supernatant, theresuspension doing with purified 
hexane, total amount solution transfer doing in catalyst bottle, 
it acquiredthe prepolymerization catalyst [B - 1 ]. 

[0184] [Prepolymerization catalyst [I] h mixer-equipped four- 
neck glass reactor of manu&cturing ]400 ml of - 1 , purified 
hexane 167 ml underthe nitrogen atmosphere, 0.5 millimole 
after adding with titanium atom conversion, 4 hours 
applyingthe 1,9- decadiene 1 ml , diethyl aluminum ethoxide 5 
millimole and above-mentioned prepolymerization catalyst [B - 
1] with temperature ofthe 0 °C, it supplied ethylene 13 liter to 
this reactor. 

[0185] Being at point where supply of ethylene ends, it substitut 
edinside reactor with nitrogen, twice after doing washing 
operation whichconsists of addition of removal and purified 
hexane of supernatant, theresuspension doing with purified 
hexane, total amount solution transfer doing in catalyst bottle, 
it acquiredthe prepolymerization catalyst [I] - 1 . 

[0186] [Polymerization] Purified hexane 750 ml was loaded in 
autoclave of internal volume 2 liter, with 60 °C and the 
propylene atmosphere triethyl aluminum 0.75 millimole, 
cyclohexyl methyl dimethoxy silane (CMMS)0.75 millimole 
and prepolymerization catalyst [I] - 1 0.015 millimole were 
loaded withthe titanium atom conversion. 

[0187] B introduced hydrogen 200 ml , temperature rise after d 
oing, 2 hours it kept thisin 70 °C and did propylene 
polymerization . pressure which is in midst of polymerizing 
maintained atthe 7 kg/cm2G. After polymerization 
termination, it filtered slurry which includes produced solid, 
separated into white powder and liquid phase part As for yield 
of white powder polymer after drying as for extract residual 
ratio due to the326.4g and boiling heptane as for 98.2% and 
MFR as for 1 .7 dg/minute and apparent bulk specific gravity as 
for 0.45 g/ml and melt tension it was a 8.0g. On one hand 
soluble polymer 1 .3g was acquired with concentration of 
theliquid phase part. Therefore, activity was 2 l,800g-PP/ 
mM - Ti and LL(total-LL) in entirety was the97.8 % 

[0188] Result was shown in Table 1. 

[Eradiation] Nissin-Hgh Voltage Co. Ltd (DB 69-065-1468) m 
ake " Curetron " was used as electron beam illumination 
equipment. 
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[01 89] 3 mg adding tetrakis [methylene-3(3,5- t-butyl- 4- hydr 
o oxy phenyl) propionate] methane ( Ciba-Geigy Japan Ltd. 
(DB 69-352-1 168) make IrganoxlOlO) in above-mentioned 
powder polymer 30g, in orderthe powder after blending, in 
polyeth>4ene bag of bottom surface areal00cm2(10cmX10 
cm), for height tobecome uniform, it was filled. 

[0190] You put this on conve>or of above-mentioned electron 
beam illumination equipment, you passed inthe electron beam 
beam which under nitrogen atmosphere occurs with 
acceleration voltage 200 kV. amount of absorbed radiation of 
powder polymer of this time was 8 rrega rad. As for MFR of 
powder polymer after electron beam illumination as for 3.6 
dg/minute and the melt tension it was a 6.4g. 

[0191] Result was shown in Table 2. 
[0192] 

[Working Example 2] 

[Polymerization] Purified hexane 750 ml was loaded in autocla 
ve of internal volume 2 liter, with 25 °C and the propylene 
atmosphere triethyi aluminum 0.75 millimole , cjclohexyl 
methyl dimethoxy silane (CMMS)0.75 iralliirole and 
prepolymerization catalyst [T| - 1 0.015 millimole were loaded 
withthe titanium atom conversion. 

[0193] Supply of propylene gas was stopped, supply of mixed g 
as of ethylene 7 mole% - propylene 93 mole% wasstarted. It 
introduced hydrogen 250 ml , temperature rise after doing, 1 . 5 
hours it kept thisin 60 °C and copolymerized propylene - 
ethylene, pressure which is in midst of polymerizing 
maintained atthe 7 kgfcm2G. 

[0194] Result was shown in Table 1. 

[Irradiation] It did in same way as Working Example 1 making u 
se of copolymer which itacquires. 

[0195] Result was shown in Table 2. 
[0196] 

[Working Exanple 3] 

(Prepolymerization catalyst (T) Manufecturing ] purified hexane 
1 67 ml of - 3, 7- methyl-1 ,6- octadiene 5 ml , diethyl 
aluminum chloride 5 millimole and theabove-msntioned 
prepolymerization catalyst [B - 1] 0.5 millimole were used with 
titanium atom conversion, ethylenethe 1 3 liter other than 
thing which reacts prepolymerization was done with assimilar to 
Working Example 1 , prepolymerization catalyst [I] - 3 was 
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acquired. 

[01 97] polymerization] Other than thing which uses prepolym 
erization catalyst (T| - 3 you polymerized with assimilar to 
Working Exanple 1. 

[0198] Result was shown in Table 1. 

[Irradiation] It did in same way as Working Example 1 making u 
se of copolymer which itacquires. 

[0199] Result was shown in Table 2. 
[0200] 

[Comparative Example 1 ] 

[Polymerization] Other than thing which uses prepolyirerizatio 
n catalyst [B - 1], propylene polymerization was done in 
thesame way as Working Exanple 1 . 

[0201] Result was shown in Table 1. 

[Irradiation] It did in same way as Working Exanple 1 making u 
se of copolymer which itacquires. 

[0202] Result was shown in Table 2. 

[0203] 

[Comparative Exanple 2] 

[Polymerization] Other than thing which uses prepolymerizatio 
n catalyst [B- 1], itcopolymaized in thesame way as Working 
Exanple 2 propylene - ethylene. 

[0204] Result was shown in Table 1. 

[Irradiation] It did in same way as Working Exanple 1 making u 
se of copolymer which itacquires. 

[0205] Result was shown in Table 2. 
[0206] 
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[Table 1] 





*1 


Total I.I. 

(*0 


(g/ml ) 


MFR 
(dg/00 


MT 

(g) 




21800 


97.8 


0.45 


1.7 


8.0 


2l3$#2 


7100 


— 


0.38 


1.5 


6.8 




15400 


97.7 


0.43 


2.6 


2.7 


mmi 


27100 


97.9 


0.45 


2.4 


1.1 


tm®2 


7300 




0.38 


5.4 


0.5 



*1: g-PP/mmol-Ti 



[0207] 
CS2] 





MFR 

<dg/#) 


MT 

(g) 


logMT-KUlogMFR 




3.6 


6.4 


1.25 




3.5 


5.8 


1.20 


mm 3 


5.9 


2.0 


0.92 




45 


0.8 


0.43 


Jt«0H2 


10.5 


0.3 


0.29 



[0207] 
[Table 2] 



[Brief Explanation of the Drawings)] 

[Figure 1] It is a explanatory diagram which shows preparation s 
tep of olefin polymerization catalyst which relates to thethis 
invention. 
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[Figure 1] 
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